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Abstract

Madison and St. Gair couaties eoataia large areas of land underlaid by sand ind gravel
aquifers, which are highly susceptible to contamination from land-buried hazardous materials. In
addition, heavy industries were very active in the two-county area during the first third of this
century. This combination of circumstances warranted an historical investigation to determine
the possible extent of put hazardous waste-related activity that may continue to affect current
residents of the area.

A thorough review of archival records provided sufficient information to reconstruct the past
industrial geography of the two-county area, the history of waste management and public water
supplies, and the sequence of surface alteration. Jointly, this collection of information permitted
the mapping of zones of possible humaa exposure during much of the last 100 years.

Cartographic analysis of the map series suggests that there was little residential or commercial
intrusion oa former disposal grouads, but that contamination of public water supplies may have
occurred ia the past and may occur in the future.
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Executive Summary

Madison aad St. Clair counties emerged « major manufacturing centers during the 1890s and
they experienced considerable industrial growth throughout the flrst third of (he twentieth century.
Ia recent decades, however, the manufacturing component of the economy has declined. The
reduction ia industrial activity has occurred during a period of increasing scrutiny of hazardous
waste disposal activity, and major sources of hazardous materials may have closed before
regulatory agencies begaa to keep systematic records on waste generation and disposal. Given a
geologic and hydrologie situation that would allow land-disposed wastes to easily contaminate
shallow saad aad gravel aquifers, this two-county area was considered an ideal setting for an
historical review of industrial waste management.

To gala insight iato the hazardous waste history of the Madison aad St Clair industrial region,
'a reconstruction of two critical compoaeats of the region's past from 1890 to 1980 was attempted.
The first of these was the industrial history. By tracing the development of manufacturing activity
from its inception through its peak (ea. 1929), this study identified numerous sources of
hazardous materials omitted from electronic files of hazardous waste generators. Furthermore, it
provided a means to analyze the historical sources of wastes by comparing the geography of relict
waste disposal sites with receal residential aad public works developments.

Before 1930 the availability of inexpensive Illinois coal and ample water supplies attracted a
complex of hazardous material sources to the American Bottoms, aa alluvial flood plain stretching
from Alton to beyond Sauget. Primary metal producers, coke aad chemical plants, oil refineries,
aad metal finishing aad fabricatiag firms dominated the iaveatory of hazardous material handling
companies. They clustered ia three zones oa the flood plaia of the Mississippi: Alton-Wood
River, Granite City, aad East St. Louis, aad ia the three uplaad communities.

The second component of the reconstruction was a review of waste management practices.
Ouriag the first three decades of this eeatnry, there was virtually ao treatment of industrial or
municipal sewage. Untreated liquid wastes poured iato streams, canals, aad lakes throughout the
two-county regioa, and solids accumulated ia low areas. Numerous hazardous substances were
included ia the wastes released during this early period, but muaicipaliues and state agencies
targeted putrescible wastes as the primary public health coocera. During aad after the 1930s,
state government aad iadustry begaa to take greater notice of the effects of potentially harmful
materials emitted by factories. They have jointly takea actioa to reduce the volume of liquid
wastes, although this has resulted ia the concentration of hazardous materials ia sludges that have
been buried ia laadfills.

By coatrasiiag the record of waste geaeratioa aad waste management with the land use and
water coasumptioa histories of the two-<ouaty area, this report offers aa improved understanding
of possible huausi exposure. Direct huaua exposure to past hazardous waste disposal is limited
to several areas of eacroachaeat of resideaiial taad uses oa former dumps. Indirect exposure, in
the form of cottsuaaptaMi of coataaaiaated water, was probably much more widespread ia the past.
PubOc «tttr supplies fed polluted Mississippi River water into maay homes ia the regioa, although
tail aaard has diaiaished ia reccat yean. Although the summary maps show that existing public
water supply wells art not iauacdiately threateaed by documeated hazard materials disposal sites,
there has beta exteasive grouad-water coatamiaatioa ia the Sauget area suggesting the documen-
tary evideace is iacomplete.
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Based oa the review of waste generation and management practices of the past, we make the
following recommendations:

1. Full-scale ground-water monitoring should be implemented in Madison and St. Clair
counties with all due haste, and monitoring wells should be situated to detect both recent
and historical hazards.
2. Cooperative programs between the Hazardous Waste Research and Information Center
and manufacturers should be initiated to document more thoroughly historical waste
management practices and to reduce waste generation.
3. Landfills above the major ground-water pumpage areas should be monitored for possible
saturation as ground-water levels rise and subsequent release of hazardous materials.
4. Methods for enhancing the historical utility of HWRIC-sponsored data bases should be
considered.
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CHAPTER 1 • INTRODUCTION

Madison and Si. GaJr Counties contain a once thriving manufacturing zone which stretches
across the American Bottoms, an alluvial flood plain stretching from near Alton to beyond Saugei
(Fig. 1.1). Although industry is still highly evident in the region, its dominant position in the
economy has declined. Both economic and geographic situations were different in 1800 when
several factors combined to promote development of the industrial complex there, and many of ihe
same features of the area which attracted manufacturers contributed to the accumulation of
hazardous materials in the environment. Inexpensive Illinois coal lured Missouri producers to (he
east side of the Mississippi River for economic reasons and also worked to attract industries
historically associated with hazardous materials. Copious water supplies and an advantageous
geographic situation provided aa impetus for the construction of oil refineries, also sources of
hazardous materials. Following the construction of extensive levee systems beginning in 1909. the
undeveloped portions of the Mississippi River floodplain, with its open space for factory
construction and waste disposal, became marketable property. In recent years, changes in ihe
national economy have reduced industrial production throughout the region, yet (he natura l
features of the area and its industrial past combined to create a situation deserving historical
analysis of hazardous waste activity.

There are several programs designed to provide information about past and present hazardous
waste disposal activity. Yet the earliest of these programs, the Resource Conservation and
Recovery Act of 1976, is relatively recent and only touches the surface of historical industrial
activity. The initial National Priorities List found nearly one quarter of the Superfund sites (those
deserving immediate cleanup) active from before 1950, but the proportion of older sites has fallen
in successive updates (Greenberg, 1984 and Gotten, 1988). This is due largely to the methods used
to compile the disposal site inventories. Both state and federal programs rely largely on self-
reporting techniques, which cannot adequately include defunct businesses or even pre-1940 waste
disposal activity conducted by extant companies. New York State was able to elicit only a 59
percent response rate when ic surveyed industries on (heir waste-related activity over the past thirty
years (NYDEC, 1985). The remaining 41 percent could have been responsible for significant
accumulations of hazardous materials, to say nothing of the businesses which no longer exist and
were not able to be queried. White some argue that most waste sites have been identified
(Andersoo, 1987), the uncontrolled and undocumented nature of pre-1950 waste disposal
undermines this position.

This report will attempt to identify unknown sites and document past industrial waste disposal
activity in the East Sc Louis region (the two-county study area) by tracing industrial development
forward through time, rather than moving from the present back into the past. By starting with
the industrial complex of 1890, it will focus on the industries which were active during the peak
manufacturing period and will not be hindered by recent factory closures. The report will add a
review of public services such as sewage treatment and water supply as a means of delimiting
corridors of possible waste movement and zones of possible public exposure. A reconstruction of
landfbrm modification in the vicinity of waste generators will also provide background on disposal
activities during the past century. Such methodology should prove complementary to the existing
databases (Schock. 1986 utd Duo* and Hansel, 1985) and the ongoing environmental analysis in
the area (St. John, 1981; Ecology and Environment, 1986; sad Shafer, 1985).
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1.1 Historical Frameworks for Industrial Waste Disposal
The geaeral perception that hazardous industrial wastes are a recent phenomenon u

perpetuated by most writers oa the subject (The tern 'hazardous wastes* will be applied to such
industrial wastes despite the relatively receat [1976] development of legal terminology which LI
more restrictive in its definition.). A typical example states that '[beginning with the end of
World War II, a veritable technological revolution has taken place in the production of particularly
hazardous materials, products, aad processes* (Kates, 1977: 4). While the volume of synthetic
organic chemicals has risen ten-fold since 1945 with a corresponding exponential growth in
hazardous substances (Sarokia, et aL, 1985:16-19), hazardous wastes are not unique by-products of
the post-war period. Numerous examples of late nineteenth-century manufacturing processes
indicate that hazards have been left by the predecessors of today's chemical plants. Organic
chemicals were produced widely during the 1920s as were petrochemical products and a host of
other products associated with durable environmental contaminants (Coltea, 1988; Tarr, 198Sa,
Coates, 1982). As the scale of industry grew, so too grew the volume of wastes generated by
American manufacturers, aad before 1930 there were virtually no coatrols oa waste disposal (Tarr,
1985b).

Tura-of-the-ceatury manufacturers aad public works engineers had little concern with
industrial effluent. They considered dilution aa adequate fora of treatment for most liquid
waste*, aad the Mississippi River could easily serve the growing set of factories in the St. Louts
regioa (Tarr, 1985b). Developer* aad builders saw solid wastes as valuable materials for
reclaiming low ground aad tons of slag aad other builcy wastes filled the sloughs aad poods of the
Americaa Bottoms. The growing chemical industry found marketable uses for some wastes
during the 1970*, aad a risiag coacera with water pollutioa prompted experimentation with waste
treatmeat aad by-product recovery duriag the 1930s. Nevertheless, treatment remained minimal
aad most industrial wastes were 'improperly disposed of ia opea pita, surface impoundments,
vacaat land, farmlaads, aad water bodies.* (Aadersoa, 1987: 182) Pollutioa-control regulations
of the 1960s initiated widespread atilizatioa of waste treatmeat facilities by both manufacturers and
municipalities. The residue concentrated by treatment facilities, whether sludges produced from
sewage or sediments collected by precipitators, required disposal, sad as federal legislation
targeted air aad water pollution, it inadvertently shifted the eavironmeatal burden of disposal to
land sinks (Tarr. 1984).

The geography of industrial activity added to the casual aaaaer of waste disposal during the
early yean of this century. Seeking to escape municipal taxes, high land prices, aad nuisance '
statutes, manufacturers located many pleats ia suburban sites between 1870 and 1920-this is
precisely the case ia the East SL Louis regioa. Clusters of industries serving as sources of
produ s or consumers of by-prodocts developed on relatively poor quality land (Gotten, 1986).
Beyoau the city limits, municipal services saeh as sewage aad water delivery seldom reached the
suburban industrial complexes at the time of their development (Rosea, 1984). Consequently,
they constructed their own water syucau aad developed internal methods for handling wastes.
When arena services finally reached far-flung industrial districts, they were not aeeded or desired.
Than, there were often lags between the availability of sewage treatmeat aad actual use of such
service*. This could, aad did, cause continuing industrial waste accumulations ia manufacturing
districts after services became available.

This brief overview suggests the East SL Louis region had all the essential geographic
characteristics for large quantities of industrial wastes to accumulate. The complex of industries
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generated hazardous wastes, the environmental conditions were precisely the type commonly
used/or waste disposal, sad the political and geographic situatioa was conducive to uninhibited
releaaa of hazards. A retrospective analysis of these factors which were closely linked to
hazardous material accumulation will provide essential detail of the history of industrial waste
management in the East St. Louis region.

1.2 Reconstructing Past Wut« Management Practices
The principal guide to selecting the Madison-St. dair region was a recent report which

delimited large areas of the American Bottoms as deserving high priority for ground-water
monitoriag (Shafer, 1985; sea Fig, 1.2). The study analyzed both hydrologic and current
hazardous material related activity to guide the design of ground-water monitoring systems. The
high priority status of much of the American Bottoms suggested historical analysis could enhance
the selection of ground-water monitoring sites.

Neither industrial activity nor waste disposal are spread evenly over the earth's surface. A
quick scan of maps of manufacturing (see Fig. 1 J) and landfills (see Fig. 1.4) in the East St. Louis g
region makes this point evident Factories are concentrated in several clusters along the
Mississippi River aad in the BellevUIe-Collinsville corridor oa the uplands. Not surprisingly, ej\
land/Ill activity mirrors the distribution of population aad manufacturing. Given the uneven 1
patten of activities associated with hazardous materials, a screening procedure was employed to
concentrate on tie area with thai highest probability of such activities. _•

The first stage of the screening: proceaa was to identify area* of hazardous waste activity near •»
the peak of industrial activity ia the two-county region. Manufacturing employment grew
dramatically between 1890 aad 1929 (sec Table 2.1, p. 14). For the two-county region, the aum ber jf
of wage employees increased Croat 5,904 to 39,450. While th« number of workers continued to
climb until about 1970, the number of establishments peaked ia 1929. aad moat growth after 1930
was a product of internal expansion Thus, geographically, 1929 ia an appropriate date for
delimiting the fullest extent of manufacturing activity.

A second step waa to select thai industries where hazardous materials might have accumulated.
A review of occupational health literature provided general industrial categories where workers
faced exposure to harmful substances doriof the early twentieth century (Table 1.1). Industries
withia the study area which fell iato these categories were selected from the Illinois Maaufacturers
Association Directory (1929) aad Croat fire insurance maps. Thus a map of approximate late-
1920s industrial laad use where hazardous materials were handled became the first product of the
screening proceaa, To accouat for off-site waste disposal aad possible future expansion, a one-
mile radius buffer wea added arouad each industrial duster. Together, the areas of known
hazardous material* activity aad (ho sarrouading buffers delimit areas of probable accumulations
of hazardoc* industrial waataa (Pig, L3).

Th« exteaanw wetlaada of the American Bottom* pretested challenge* for early factory
developer*, bat raalkage* with waJt-kaowa contemporary solutioas. Levee building, stream
diveitioaay quarryiaf, strip aiaiae; tad laad reclamation reshaped the topography of the
floodpiaift. la doiag to. engineers altered the natural drainage aad created area* where water-
boraa ffi"-TM*i accumulated, as well as repositories for all manner of urban aad industrial wastes.
To idead/y areas of likely iccumalatioa of wastes, whether deposited by aatwral processes or
humaa agency, a surface alteration sup was created (Fif, L4). It ia a composite of natural
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Table 1.1. Haurdoa* Maurlali-Haadllaf Industries, 1929.

Standard
Industrial
Classiflcacfoa Industry
2491 Wood ereosotiaf
2700 Priatiaf
2300 Dry clcaaiag. aaouaitioa, dyes, chemicals
2900 Petroleum aad coal prodacu *»
3100 Shoe maanfactnriaf (taaaiaf) J,
3200 Glass maao/aetare aad day products (excavatioas)
3400 Metal fabrication r3500 MacatMry
3600 Electrical macaiaery

Sources: Coates, el al., 1982; Hamiltos, 1925; McCord, 1931; aad Oliver, 1902.
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drainage systems, man-made drainage alterations, landfilling activity, and surface excavations.
The final product depicts areas of historical sedimentation down-gradient from industrial areas,
stream channels abandoned by flood-control projects, and major quarries and coal mines.
Together, these three environmental categories represent areas typically used for industrial waste
disposal, thus delimiting zones of possible accumulation of industrial wastes (Conzen. 1987: 367;
Coltea, 1985).

The combined areas of the two maps (Figs. U and 1.4) depict a zone of industrial activity
associated with hazardous material and the type of surface modifications generally linked to
industrial waste accumulation (Fig. 1.5). While not definitive of the distribution of hazardous
waste sites, the summary map defined the area deserving more intensive scrutiny and it largely fell
within the area designated as high-priority by Shafer (1985:cf. Fig. 1.2 and 1_S).

Following the screening of high-probability zones of hazardous materials, a more detailed
study of three interrelated historical processes was carried out. The first process identified the
generators of hazardous substances. All industries operating within the screened area were
surveyed for possible hazardous materials used in their production cycle. This included a review
of active and inactive manufacturers, aaalysis of processes used within the various plants, and a
consideration of general waste streams associated with each particular class of industry. Trade
literature, industrial directories, interviews, and archival records provided a partial inventory of
sources of hazardous wastes.

A second factor in the history of hazardous materials accumulation is the manner of waste
management. Although the specific record of waste disposal is fragmented and incomplete, it is
possible to reconstruct a partial history. Through archival records and trade journals, the general
nature of industrial waste disposal caa be documented. Municipal and state records provide
details on the construction and extension of public waste treatment systems, and court records
provide some specific information on the release of hazardous substances. A reconstruction of
past waste management practices, although incomplete, reveals a rough outline of what wastes
were deposited in certain localities at known dates. From this sketch, an analysis of possible
human exposure becomes feasible.

The third component of the in-depth survey is the set of processes which could cause public
exposure to hazards. This section focuses on the development of public water supply systems and
possible exposure through contaminated water. Also included are discussions of land use change
which might havt allowed residential encroachment on former industrial property and surface
modification in public areas. This portioa of the report is speculative and not to be considered a
formal risk assessment. It consists of a series of overlay maps contrasting past hazardous
material-related activity with the distributions of current populations aad public services.

U Objectives
Tie objectives of this project caa be evaluated at several different levels. At the local level, a

review of this type caa identify unknown hazardous waste sites, or at least provide better
docosBCatatioa for kaown sices. By providing local public health officials with more complete
historical information they will be better prepared to undertake risk assessments and proceed with
clean-up activities. This review caa provide useful information to other state agencies as well. It
assesses the usefulaess of various databases in historical analyses of past hazards, it provides a
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geographic framework for ground-water monitoring, and it expand* on our overall uoder,usdin.
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CHAPTER 2 - INDUSTRIAL WASTE SOURCES, 1890-1980

The existence of hazardous wastes in the environment is contingent oa two basic human
activities. The first, aad perhaps most important, is the operatioa of manufacturing activities
which create wastes. A secoad related activity is the transfer of wastes from factory sites to
disposal (rounds. There are of coarse other means of depositing hazardous substances ia the
environment such as the release of agricultural chemicals aad even dumping of hazardous
household products. Nevertheless, for the purposes of this study it is wholly appropriate to focus
oa industrial activity as the major source of persistent hazardous substances. During the first half
of this century, industry produced aad disposed a large proportion of all hazardous materials in
Madison aad St. Clair counties. Furthermore, prior to the passage of legislation which regulated
waste disposal, manufacturers were free to discard wastes ia a casual manner, aad to avoid
incurring high costs they seldom transported the wastes great distances. Hence, the areas where
industries worked with hazardous substances became the primary repositories of hazardous —materials.

This section will look at the chronology of industrial development ia Madison aad St. Clair A
counties as a means of assessing the geaeratioa of hazardous wastes. It will also consider the •
evolving geographical pattern of maaufacruring activity to identi/y areas of past hazardous
substaaee-related activity. Industries which haadled all maaaer of hazardous materials will be •
considered possible sources of hazardous releases. Incomplete documentation of past disposal I
practices aad known associatioas between accumulations of hazardous materials aad factories
which haadled those substaaces require that such a broad definitioe of hazardous waste geaeraton •
be used (Coltea, 1988).

2.1 Early ladnstrlal Development. 1S90-1929
Before 1890 there had beea United iadnstrial activity oa the east side of the Mississippi River

across from St. Louis. Railroads focused oa the population aad maanfacturing center of the
region. Nevertheless, the abseace of bridges—forciag trains to break for the ferry (rip across the
river-fostered some maaufacrariaf activity ia selected east-bank districts. Altoe, aa early rival to
St. Louis' regional dominance, bulk a* industrial base oa its liaestoae quarry, aad the Illinois
Glass Company suited operation* ia 1873. East St Louts became the railhead foe east-bound
freight aad attracted aeat-packiaf plaats which opeaed ia 1874. Ia addition, flour mills serving
the Illinois agricallaral hinterland became established along the waterfront in East St. Louis. A
third concentration of industries developed in the Belleville area aad consisted of metal-working
coaceras aad brewerie*. Them three incipienc cores o/ manufacturing, aloag with extensive coal
mining, provided a foundation, for future development aad strongly influenced the conpositioa of
subsequent iadostriaJ coapkxe* (Harper, 1965: 72-77).

11890 and 1919 the teak of naauficruriag oa the east side grew dramatically, aad the
number of factory «•§• earaen in Madison aad St. Clair couaties increased 122 percent.
Altheoffc the rate of tacrease slowed somewhat duriag the next decade, the overall gaias ia (eras
of total employment wen "fryi'"*". The number of wage earners rose from 1,686 ia 1890 to
22,089 ia 1929. aad St Glair's count of factory job* rose from 4,218 to 17J61 duriag the uae
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period (T»ble 2.1). Manufacturing employment rose from 3J aad 6.3 percent of the total
population ia Madisoa aad Si Qair counties ia 1890 to 15.4 and 11 percent respectively by 1929.

The ezpaasioa of industrial activity ia the East St. Louis region reflected national growth in the
manufacturing sector both ia the types of factories involved aad their scale of operation. Mergerv
consolidations, aad vertical integration vastly increased the scale of industrial operations and
centralized control (Chandler, 1977). Ia Madisoa aad St. Glair counties, this is indicated by the
inverse relationship berweea the number of jobs and the number of manufacturing establishments.
The total number of manufacturing establishments fell from 234 in 1390 to 198 ia 1929 in Madison
County aad from 353 to 282 ia Si Clair (Table 11). Thus, the average number of employees per
operation rose from seven to 112 ia Madisoa aad from twelve to sixty-two ia St. Clair. The
marked difference between the two couaties indicates t persistence of small-scale, craftsman-type
manufacturing ia Si Clair-particularly ia the Belleville area-while several Urge-scale factories
opened after 1890 ia Madisoa Couaty. la fact, over half of the large-scale plants operating in 1965
had their origin berweea 1890 aad 1920 (Harper, 1965: 82).

Numerous local factors combined to encourage selection of east-fide site* for industrial
construction. A limited number of conveniently located tracts of laad ia St. Louis prompted
entrepreneurs to look for property oa the Illinois side of the river (Taylor, 1915: 129-30). With
the eompletioa of bridges across the river, starting with the Eads ia 187S, Si Qair aad Madisoa
counties' waterfront aad railside properties took oa new attractiveness with-lts level topography
and the availability of large coatifBoas parcels of laad (Thomas, 1927: 84-5). The one obvious
disadvantage, periodic inundation, was addressed after the 1903 flood, when regional drainage
districts organized to construct levees tad divenioa channels. Legal differences also contributed
to the selectioa of east-side sites. The abccace of smoke abatemeat legislation ia Illinois aad also
the tolerance of longer work days and weeks in Illinois were additional attractions (Taylor, 1915:
130-2). A natural advantage of the Bottoms was the nearly unlimited supply of water. Both
surface water and rich supplies found in shallow sand and gravel aquifers were easily accessible for
industries requiring large quantities of process water.

Perhaps the most notable lore of the cast side was the existence of cheap fuel for use in
factories. Soft Illinois coal existed ia abundant supplies near the surface ia Si Clair County and in
shallow strata beneath Madisoa County. Extraction of these deposits began in the mid-nineteenth
century, although significant economic advantages for east side consumption of that coal arose
later. In 1915 the Terminal Railroad Association charged only thirty-two cents to deliver a ton of
coal to aay east-side location while charging fifty-two cents per ton for delivery in Si Louis (Taylor/
1915: 130). Opposition to this policy resulted in a hearing before the Interstate Commerce
Commission, which ruled that the differential rate was justified (Thomas, 1927: 84-5). Thus,
industries which consumed large quantities of coal such as steel mills, smelters, aad power plaou
found economic advantages in'selecting sites on the east side.

The coal advantage strongly influenced the basic set of industries oa the east side, which ia
turn affected the makeup of associated industries. Generally, industrial districts expaad as
producers of affiBated products duster near a source of semi-processed materials or as primary
processors relocate to reduce transportation costs of their product to a secondary processor (Pred,
1964). In the East St Louis area, steel mills attracted metal-fabrication plants, metal- platiag
firms, sod, as the seal* of steel-making operations increased, blast furnaces to supply pig iron.
Coke works came ia conjunction with primary-metal operations as did by-product industries, such
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Table 2.1. Manufacturing Eitabllihncati tad Employment la Madiioa and
St. Clair Countitj.

Year Number
MadUoa

of Employee*
Emblishmeati

1890
1929
1949
1953
1959
1964
1969
1974
1979

234
198
182
202
207
184
199
194
188

1,686
22,089
34,637
38.506
33.803
35,237
35,415
3U73
30,097

St. Cltir
Number of
Eicabliihjaeau

353
282
252
261
242
245
227
180
174

Employees

4,218
17.361
23,158
26,098
19,719
15455
17,257
11.437
10.478

IcI
Sources: U-S. Ceatus, Ceuos of Miiafecturen, 1890 aad 1930; U.S.
Deptrtmeat of Commerce, Conaty Buiiaeu Pattern*, 1949,1953, 1959.1964,
1969, 1974, 1979.
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as creosoting operations, roofing materials, explosives and chemical plants. Another source of by-
products was the packing industry which supplied a source of materials for fertilizer producers and
bides for tanning and shoeoaking. Acid works were another type of operation with linkages to (he
steel and metal-working plants, and they established a foundation for other chemical manufacture.
Oil refiners chose the American Bottoms largely because of copious water supplies, avai lable
property, and proximity to major Midwestern markets--(he coal advantage and linkages to coal-
dependent industries were negligible in their decisions (Harper, 1965).

Based on a review of pre-1940 Superfund sites and the occupational health l i t e ra ture for the
pre-1930 period, the presence of hazardous materials was widespread among the type of industr ies
that developed in Madison and St. Clair counties (USEPA. 1984; Coates, 1982; McCord. 1731 ;
Hamilton, 1925; and Oliver, 1902). Lead and zinc smelters were acknowledged as sources of toxic
metals which posed health threats to workers and also damaged surrounding vegetation (Ill inois
Commission on Occupational Diseases, 1911). Accumulations of metals are also associated with
foundries, and there were several in the two-county region. Steel mills typically generated a
variety of wastes including acids, phenols, cyanides, and oily liquids. Coal and coal by-products
operations also handled a variety of hazardous substances, although some materials were destined
for use in a final factory product. Nevertheless, the presence of hazardous materials on s ite
commonly led to accumulations. Local gas works, found in several of the communities,
chronically left tars on site and also generated phenolic wastes. Coke works produced similar
wastes in larger quantities, although the development of roofing products and munitions plants
created a market for tars and toluene. The accumulations of organics at such operations is a
possibility, and pentachlorophenola (PCPs) have been found at many creosote operations
throughout the country. Chromium wastes were hazards at leather tanning operations after ih«
1920s, and arsenic and cadmium were hazards associated with glass works. Finally, the petroleum
refineries of the early twentieth century issued oils, acids, metals, and phenolic wastes. Thus, the
complex of industries found in the Madison-St. Clair study area included many of the major
sources of pre-1930 hazardous materials and wastes.

A total of 116 industries ia the two-county region typically handled hazardous materials in 1929
(Fig. 2.1) (Illinois Manufacturers Association, 1929). This tally included all industries in the
categories listed ia Table 1.1. This rather high total points out a possible historical deficiency in
the HWRIC database of potentially contaminated sites (Schock, et al, 1986). A review of the sites
included ia the HWRIC inventory indicates that a total of only twenty-seven sites were active
before 1930, yet few of these were major hazardous-material producers at that time. Whether the
discrepancy results from busiaesses changing their names, from the inherent difficulty of
determining the starting date of manufacturing operations, or from a broader definition of
hazardous substance-handling Industries is difficult to determine. Nevertheless, it suggests that
the older sites may be under-represented in the database. The total found in the IMA directory
indicates the handling of hazardous materials was widespread before 1930.

12 Rectal Industrial Activity, 1930-19*0
The economic uncertainties of the Depressioa yean interrupted the rapid growth of industry

ia ta« two-county ree'oa aad forced some of the smaller firms to close. By the end of the 1930s,
manufacturing ia Madisoa aad St. Clair counties was characterized by a few large manufacturing
operatioas (Harper, 1963: 89). Entry iato the Second World War encouraged company owners to
ezpaad aad modernize their plants. Critical industries such as petroleum refining, munitions, and
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Hazardous Material Handling Industrie, ca. 1929

FtfW* 2.L Hasardoos Material Haadliaf ladastries, ca. 1929. Addresses of tome of the industries
listed ia (he IMA Directory wen eat available aad these have beea omitted. Source: IMA, 1929.
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iteel making expanded during the war and increased their number of employees. Shortly after the
end of World War II, manufacturers employed nearly 20,000 more workers than in 1929. Both
Madison and St Gair counties experienced employment peaks about 1953 when 64,604 workers
wen engaged in manufacturing jobs (Table 2.1). There was a decline in both the number of
workers and industrial establishments during the late 1950s and early 1960s. This resulted in the
elimination of many companies, some of which handled hazardous materials (Harper, 1965: 90).

Since each derelict industry is a potential site of wute accumulation, an attempt *»i made to
estimate the number of industrial closures involving hazardous materials handling operations. A
review of the HWRIC database (Table 2-2) indicated that there were 111 businesses which closed
during the 1950s and 1960s (8.2 perceat of the total listings). Statistics compiled by the County
Business Pattens supports the HWRIC data. For all industries (not just those handling
hazardous materials), the number of establishments in Madison County declined 1-5 perceat
between 1953 (the post-war peak) and 1969 (Table 2.1). St. Clair County registered a decline of
13 percent for the same period. When only those Standard Industrial Codes associated with
hazardous materials were tallied, they showed the number of St. Clair industries declined 22
percent while Madison's total fell only 1.1 percent. While not well-matched sources of
comparative information, the relatively similar number of closures for St. Gair supports the utility
of the HWRIC database-although the Madison County results provide a warning that this data set
needs to be cross-checked when used as a historical reference.

Although the treads of the early 1960s were reversed briefly in the early 1970s, there has been
a steady decline in the number of industrial jobs in the two-county region since 1974. Madison
County held oa to 30,000 positions in 1979 while St. Gair had dropped to 10,000 (Table 2.1). One
factor viewed as a deterrent to reaewed development was the passage of pollution control
legislation during the late 1960s and early 1970s (Thoratoa and Koepke, 1981: 326). A review of
the HWRIC database indicates that sixry-three hazardous material handling industries in St. Clair
County (10.4 perceat of the total companies operating in that decade) ceased to operate while only
thirty-eight, or 5.9 perceat. ceased operations in Madison (Table Z£). The net effect of the
manufacturing decline has been to idle several factories and reduce the number of hazardous
material sources.

13 ladostrial Waste GeacntiM
Previous reports attempted to calculate gross estimates of the volumes of industrial waste

production based oa employment (Coltea, 1988; Coltea and Breea, 1986; and Colten, 1985).
Multipliers developed for th« State of Illinois were applied to tallies of the number of employees in
major industrial categories (Westoo, 1974). This strategy provided unsuccessful results for the
current investigation dm* to the inconsistent quality of the historical record. Illinois Manufac-
turers Association directories included sporadic counts of the number of employees in specific
plants. Tfc* two other major soirees of such information, the VS. Ctnses of Manufacturer* and
th« Ceoatjr Vnlmnt Pattens, fail to provide systematic information. The census summary
reports do not offer consisted geographic or job category listings, while the County Business
Patten* provide ranges of employment rather than precise counts. This is particularly true for
the major sources of hazardous wastes. Hence, no satisfactory estimates can be offered.
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Table 2.2. Industrial Closartt, 1930-1970.

Decade Madisoa
% of

Number Decennial Total

St. Clair
% of

Number Decennial Total

Two County Total
% of

Number Decennia l Total

1950s

1960s

1970s

13
39

33

7.5

10.4

5.9

6

53

63

2.7

12.2

10.4

19

92

101

4 .8

1 1 .3

7.5

Source: Illinois State Water Survey. Hazardous Waste Research and Information Center
Database, 1987.
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There were obvious concentrations of industries associated with hazardous materials before
1930 and these remained important nodes of hazardous waste generation throughout the nen fifty
yean. More than 96 percent (112 of 116) of ail industries linked to hazardous materials in 1928
were located in Alton, Wood River, Granite City, East St. Louis (including adjacent manufacturing
towns), or Belleville.

2.4 Industrial Districts
The clustering of hazardous material handling industries provides a framework for closer

scrutiny of the several areas of concentrated activity. This section will review the historical
development of four manufacturing districts. The first three are distinct clusters found oo the
American Bottoms—Alton-Wood River, the Tri-cities area, and the East St. Louis manufacturing
complex. The fourth area is more dispersed and includes the upland industrial communities of
Belleville, Collinsville, and Edwardsville.

2.4.1 Alton*Wood River
The Alton-Wood River industrial complex developed on a triangular parcel of floodplain

immediately downriver from Alto* (Fig. 2J). One exception to this locations! generalization was
the Altoa Gas Works which began operation in 1155 on Belle Street. By 1877 it was distributing
gas throughout Altoa, although it shifted to electrical generation in 1885 (Federal Writers Project,
1936). Nevertheless, It continued the manufacture of local gas through 1915. Its facilities haw
long since been removed from the landscape, and the Altoa Post Office now occupies its former
site.

In 1873 the forerunner to Owens-Illinois Glass Company began operations. After rwo years
of growth, the company, with the help of the city, acquired a parcel of reclaimed land where Shields
Creek emptied into the Mississippi River and established its new base of operations. By 1887
there were five furnaces in operation aad as maay as 900 workers turning out glass bottles. The
company added automated bonk-making machinery in 1911 and gradually phased out the hand-
blown operations. la 1929 Illinois Glass merged with Owens Bottle Company to become Owens-
Illinois (Owens-Illinois, n.d.). The compaay employed about 4,000 workers by that time (FWP,
1936). Although modernization of the operations allowed the total number of employees to fall to
around 2,000 by 1969, the glass works remained a major employer in the Altoa area. Historically,
arsenic and cadmium have beea associated with glass productions and both the Godfrey and Altoa
plants generated RCRA-regukted wutes in receat yean (IEPA, 1985). Currently, the Alton
plaat is closed aad uadergoiag demolition.

Other early tweatieth-cearaiy industries characterize the range of hazardous waste generaton.
Laclede Steal begaa operatioa as a rail re-rolliag operation ia 1911 aad expaaded alongside the
glaat works. By the 1960s it employed 4,000 workers aad specialized ia reinforcement bars and
tubiaf. la 1984 it produced over 775 toas of RCRA wastes (IEPA, 19t5). Aaother industry
which begaa ia the the 1910s was the American Pigment aad Chemical Compaay. Although it
failed during the Great Depression, it struggled through several corporate incarnations for more
thaa two decades, during which time it produced a variety of barium paiat pigments and a barium
carbonate rat poisoa (Altoa Evtaiag Telegraph, 1910-32). The compaay operated east of Altoa
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Alton

Hazardous Material Handlin| Industrie! ca. 1960
Urbanized ireas

f
I
I

Hazardow Material Haadliaf ladutrie* ia tae Altoa-Wood River Dutrict, ca. 1960. A.
Owt«s-na«oii Clan Co. B. Uekdc SlMl Co, C Olia Mathieao* Cheaical Corp, D. Standard Oil,
E. Skcfl OO Coatpaay, P. T»t dark GO Co, G. lateraatiomal Shot Co. Sovce: IMA, 1960.
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oa the floodplaia. A final contemporary of the steel and pigment companies was the AJtoa Box
Board Company. Starting operation in 1911, the box board company manufactured cardboard
container* and puttescible, suiGte-laden wastes (Alton City Plan Commission, 1973, and Howe ud
Vaa Antwerpen, 1939). Although seen as the chief source of water pollution in the Alton area
during the Tint half of this century, it has not been a major source of hazardous wastes.

The East Alton munitions industry provided a second nucleus of hazardous mate r i a l - r e l a t ed
activity. Begun as a powder mill in 1892, the Olin-Mathieson Chemical Corporation ( former ly
Equitable and Western Cartridge) grew as coal mines demanded powder to opea shafts ind >t
expanded further during World War I. Federal Lead built a lead smelling plant to serve the
munitions plant in 1901 aad Otia added a brass works in 1916 (FW7, 1936, and Madison County
Sesquicentennial, 1962). Both metals and organic chemicals are hazards associated with such
operations, and in 1984 Olia produced over 200 tons of RCRA wastes (IE?A, 1985).

Toe petroleum refining complex near Wood River is the third concentration of hazardous
materials-related industry ia the Alton area. Standard Oil (Amoco), the first of the ma jor
refiners, opened operations ia 1908 whea it began refining crude oil into gasoline, kerosene,
lubricants, and other by-products. Initial capacity was 7JOO barrels a day. Ia 1913 the company
installed Burton-Humphrey* cracking stills and later replaced them with improved tube st i l l s
(Amoco Oil Co., a-d.). Each phase of process improvement increased production and by the late
1960s the Wood River refinery could refine 73,000 barrels daily. Before the plant closed, it was
generating 450 tons of RCRA wutes ia 1984 (TEPA, 1985).

Two neighboring refineries are the Shell Oil Company (originally Roxana Oil Company) and
Clark Oil (formerly Wood River aad Sinclair). Shell constructed its main Midwestern refining
operation oa the American Bottoms ia 1917-18 aad during its first year of operation produced
sixty-six million gallons of fuel oil, eleven million gallons of gasoline, and thirteen million gallons of
kerosene distillate (Beaton, 1957: 146-7). The company added several Trumble Units dur ing the
next decade aad boosted capacity to 45,000 barrels a day. The Wood River plant was the sue of
extensive experimentation with solvent extraction during the 1930« aad later became a major
source of lubricants for ShelL The capacity continued to increase, and by the late 1960s, the plant
had the capacity to handk 200,000 barrels per day (Shell Oil Co, 1968). Clark Oil's refinery
begaa operatio* ia 1941 u the Wood River Refinery. It later became part of the Sinclair Oil
Corporation ia 1950 aad Clark purchased the operation ia 1967. At that time, the capacity of the
Hartford refiaery wts 31,000 barrel* per day. Since the Clark acquisition, the total capacity of the
plaat has more thaa doubled. Components of the refiaery include a Catalytic Cracking Unit, an
Alkylau'oa Unit, aad a Coltiaf Uait (Clark Oil Company, n-d.). Together the two plants are
capable of geacratiaf ia ezceaa of 900 toaa of RCRA wastes annually (TEPA, 1985).

A third refiaery ia the vieiaily of Wood River was the White Star Refining Company. The
short-lived veattre befia operatic*, ia 1919 aad was forced to dose ia the mid-1930s. Shell Oil
purchased th« site aad aow operates its sulphur plaat there.

A fiaal sovrc* of hazardous materials was the International Shoe Company which operated a
taaaiag plaat ia Hartford front 1917 uaiil 1964. Chromium waste* aad taaaic acids are typically
associated with fia* leather taaaeries aad were found in water sample* taken near the plant in the
1920s (tlliaou State Archives, 1932).
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2.4.2 The Tri-Cities Area
The Tri-dties area includes Granite City, the major population and manufacturing center of

the complex, and rwo smaller communities, Madison and Venice (Fig. 13). This aggregation of
industry typifies the establishment of company towns on the east bank of the Mississippi and it
shares some of the problems created by the politically fragmented urbanised areas.

In 1897 the Miederiaghaus brothers, owners of the St. Louis Stamping Company, decided to
expand their family operation, and to do so, they searched for suitable property on the American
Bottoms'. They purchased land near where the Chicago and Alton and the Chicago and Peona
railroads merged. The site was slightly higher than the surrounding floodplain and also was
situated near the soon-to-be-completed Merchants Bridge. The family commissioned a city plan
and by 1894 workmen began Laying oat Granite City. Construction on the core industries. Market
Lead (now Taracorp), American Steel Foundry, St. Louis Stamping Works, and the Granite City
Steel Works, commenced simultaneously. Factories b«gan operation in 1895 and the acwly-
created job opportunities attracted workers from Missouri. Population grew rapidly, from zero in f
1890 to over 9,000 in 1910, with 5,600 factory jobs in 1914 (Beuttenmuller, 1953-4: 151-5). I

The dominance of the Niederinghaus family over all phases of city development, along with a
higher risk of flooding in neighboring Madison and Venice, resulted in a concentration of industry I
in Granite Cry. The nearby towns grew largely as dormitory communities for workers in the •
Granite City mills, and by 1910 they housed some 8,700 residents. Venice was described as a
settlement of 'ramshackle houses' and 'shanties on scows' (Taylor, 1915: 135). Madison, which •
predated Granite City, remained a separate entity although it was contiguous with the plan of the •
larger company town. Such political distinctions allowed nuisance-causing Industries to operate in
proximity to population centers without being subject to legal action from the communities they
affected.

The sequence of factory openings chronicles the beginning of hazardous waste generation Ln
the Granite City area. The first operation to go into production was the Niederinghaus' St. Louis
Stamping Company (later NESCO) which manufactured enameled aad galvanized tin ware. An
open hearth steel mill opened soon afterward aad it primarily produced steel plate goods. This
plant, the Granite City Steel Compaay, added pickling, annealing, aad cold rolling departments m
1900, along with gas producers for tae opea hearth ovens (Beuttenmoiler, 1953*54: 199-207).
Thus, by the turn of the century the Niederinghaus interests were producing a full range of
hazardous wastes associated with steel mill*.

Other sources of hazardous materials joined the steel mills by 1974. Two lead smelters
arrived by 1910-National Lead (formerly United and Markle) and Hoyt Metal St. Louis Coke
and Iroa (subsequently Graaita dry Steel Blast Furnace Division) initiated operations ia 1971 and
supplied not only the metal-working operations with pig iron, bat also provided raw materials for
coke by-orodoct coasumen. Tae FJ. Lewis Company (later Reilry Tar) produced coal-tar
products, aad Midlaad Creosote (later Jenaisoe-Wright) used these ia their wood-preserving
operation (Aostia, 1977). Soca operations are typically linked to accumulations of phenols, PCPt,
and coal tan fUSEPA, 1985) aad all hive beea operating more or leas continuously since the early
1920*

la neighboring Madison, Barber Asphalt and the Kettle River Treating Company had
operations which consumed coke by-products aad possibly left hazardous materials on sute.
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During the years following 1930, Graaite City industry was characterized by continued growth
withia easting plants, although the city attracted few new companies. The city remained
depeadeat oa locaJ industry aad particularly those established by the mid-1920s. Metal-working
establishments continued to dominate the employment picture in the Tri-cities area through the
1960s. New additions to the older complex included several metal plating companies (Diamond
and FinJey), an aluminum processing operatioa (Dow aad later Consolidated Aluminum), and an
instant coffee manufacturer (Nestle).

2.O The East St. Louis Area
The third industrial complex oa the American Bottoms developed around the city of East St.

Louis (Fig. 14). Originally the maia trans/er point for ferry traffic across the Mississippi River
iato St. Louis, East St. Louis developed as a rail bub, served as the residential center for
neighboring manufacturing clusters, aad eventually lost many of its important industries.

No other manufacturing complex ia the Madisoa-SL Clair County area exemplified the
fragmented political structure of corporate satellite cities as did the East St. Louis district. In
1&S9 the village of East St. Louis was iacorporated, aad ia 1861 it merged with aa adjacent
community, Illinoistown. The newry-created entity provided services commonly associated with
riverfroat towns-freight handling aad storage; room, board, aad entertainment for travelers; and
transportation services (TDOT, 1982; Bond, 1962; aad Konok, 1959). The railroads, which
arrived during the 1840s aad 1850s, had strengthened the position of Fan St. Louis as a focus for
west-bound commerce, aad ia 1871 local businessmen began to develop a central livestock trading
facility north of the city. They iacorporated National City, a distiact political entity froa Fast St.
Louis, to house the stock yards, a traders' hotel, aad several packing plants by 1900, yet had oaly a
handful of residents. Thus, it was the first of the nearly exclusive industrial towns. It was
followed by Fainnoat City ia 1914, Moasaato (currently Saoget) ia 1926, aad Alorton in 1944.
Each of these corporate towns housed a aajor manufacturing eoacera, aad was largely controlled
by the central employer. East St Louts housed a few manufacturing concerns along the rail lines,
but its maia function was that of a dormitory community for the factory towns surrounding it
(Konok, 1959).

Because maay maau/acturen were located ia towns with a negligible base of opposition, they
were essentially exempt treat aay nuisance laws aad were thus free to operate without aay
restrictions oa noxious odors or objectionable wastes. Such freedoas both attracted nuisance-
causing industries to the east side aad eacouraged thea to remaia. The packing plants of
National City were the Bnt large scale example of this sort of activity. By 1930 large packing
interests, such as Swift, Armour, Huaters, aad Circle, were active ia Natioaal Cty. The offensive
qualides of packing plaats were some of the first targets of saaitary reformers ia the nineteenth
ceatury, but Natioaal City's operations suffered from few restrictions. Ia addition to the meat
packers, rendering plaatt aad fertilizer operatioas acquired property ia Natioaal City and
contributed to the large quantities of putresciWe wastes of the packiag plant city. The packing
operatioas continued iato tie 1980*.

Other industrial operatioas grew up either arouad the fringes of East St. Louis or ia adjacent
town*. Tne village of Sauget to the south, origiaally Moasaato, housed the Commercial Acid
works. Monsanto Chemical Company purchased the acid plant in 1917 and acquired a factory
capable of producing acids, zinc chloride, pheaol, salt cake, aad nitric cake. By 1925 it had
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added chlorine (o its line of products and chlorobenzols the following year. A line of weed and
brush killers wu added after 1945, although the production of chlorobenzenes and phenols
continued until 1970 when the phenol department wu closed (Monsanto Chemical Company, a.d.).
There wu aiio a local gas works in East St. Louis from the late nineteenth century into the 1930s,
and the 1919 census tallied four chemical manufacturers in East St. Louis. In addition, Socooy-
Vacuum (later Mobil) established a refinery in East St. Louis, and Allied Chemical had an
operation in Fairmont City.

Metal working also clustered near East St. Louis. The Hammar Brothers White Uad
Company opened their smelter by 1911 in the northwest corner of town and continued for at lent
the next two decades. American Zinc (currently Amajt Zinc) commenced operations in 1914 and
produced brass, prime spelter, sulphuric acid, and tine oxide (Thomas, 1977: 93). The Aluminum
Ore Company of America acquired • large tract of land immediately east of East St. Louis and
established the town of Alortoa as a base of operations for its aluminum production plant
(operations commenced is 1903). There were also numerous foundries and steel fabrication
plants serving the railroad industry in St. Louis.

Another major component of the East St. Louis industrial complex was the coal by-product
industries. Asphalt roofing products as well u creosote operations also clustered near the rail
yards. Paint pigment operations also consumed coal by-products and metals from the smelters
(the 1919 census listed five producers of paints).

The East St. Louis industrial district typified the early twentieth-century satellite city described
by Graham R. Tayior (1915). There was clear separation of residential and industrial land uses,
and the large manufacturing tracts allowed reclamation of poor-quality property through waste
dumping.

The vitality of this floodplaia complex has been seriously eroded in recent years. National
City currently houses no active meatpacking, and employment is dowa in most other factory
districts. Closure of most of the rail yards, abandonment of the packing plants and associated
fertilizer works, and modernization of chemical works nave vastly changed the nature of the local
job situation, but waste generation continues. Three of the older plants (Monsanto, Pfizer, and
Cerro Copper) generated over 1,400 tons of RCRA wastes in 1984 (IE?A, 1985). Unrestricted
disposal of these substances during the half century before regulation would have introduced
tremendous quantities of hazardous wastes to the environment.

2.4.4 Upland Indmstries .
The upland cities never developed the large-scale manufacturing that the cities on the Bottoms

did; this case about because they could not offer the immediate proximity to the St. Louis market
as4 labor fores, the access to multiple railroads, or the copious freshwater supplies. Both
Bcflsvflk asd EdwirdfviOc were also county teats, providing governmental services to surrounding
agricskwal asd misisf commusities, asd hence sever acquired the dependence on industry
characteristic of the OoodpUis cities. Yet. during the late nineteenth century and throughout
most of the flnt half of the twentieth century, there was at least oee hazardous waste source in each
of the upland towns. Some so longer "if. nor have they existed since the creation of regulatory
agencies.
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One example of a defunct business is the Kettle River Treating Company's creosocmg
operation south of Edwardsville (Fig. 2-Sa). By (he early 1920s, local promoters were bailing it as
one of the 'world's largest* aad it operated at least until 1960 (ESL Chamber of Commerce, ca.
1920 and IMA, 1960). Edwardsville's rwo other manufacturers which handled hazardous
materials were the N.O. Nelson Manufacturing Company, which manufactured lead aad brass
plumbing and the United States Radiator Corporation. The Nelson Company acquired land for
its operation and company town between 1890 and 1895 and reached a peak of 230 employees ia
the mid-1920s (FWP, 1936). By the late 1930$ it was failing. The U.S. Radiator Corporation also
enjoyed peak production during the 1920s aad closed sometime before 1960.

Collinsville, although not a county seat, experienced limited industrial development (Fig.
2Jb). The Tint of the hazardous waste generators in Collinsville was (he Reicheaback Company,
a manufacturer of zinc paint pigments which began operation in 1875. It became the Chemical
Pigment Company in 1923 and by 1926 had acquired the name of St. Louis Lithopone (FW?, 1936,
Sanborn Map Company, 1926). Used intermittently after that date, the paint pigment operations
left a large deposit of barium-laden wastes oa the south side of Canteen Creek (personal
communication, David Webb). A second source of hazardous materials chose Collinsville as a
manufacturing site to take advantage of coal prices and low population densities. In 1904 the St.
Louis Smelting and Refining Company purchased over 200 acres of land northeast of Collinsville
where they produced white lead, basic lead, sulphates, aad lead cable. In 1935 the complete
operation was dismantled aad shipped to Argentina, yet lead slag deposits cover the ground at (he
former manufacturing site (GiO, 1964, aad FWP, 1936).

Belleville was a more important manufacturing center thaa either of the other two upland
cities (Fig. 2Je). It boasted of its coal miaiag, a large brewery, aad numerous metal-working
operations. Between 1883 aad 1929 sevea foundries, three stove companies, and several primary
and metal-finishing companies wen fouaded ia BeUevQU. Oae of tae metal-working industrial
cores was west of the iatenectioa of Mala Street aad the Louisville aad Nashville Railroad. A
second cluster existed near Rkhlaad Creek southwest of the dry square, aad a third developed
along the railroads west of town. Oaly two sources of RCRA wastes existed ia Belleville in recent
years aad both companies began operatioas before 1930 (Marsh Steacil-1920 aad Peerleu Eaamel-
1928; IEPA, 1983 aad Petty, 1939).

A final source of possible hazardous materials ia toe uplands area was Scott Air Force Base
near Belleville (Fig. U). The Army Air Corps established the base ia 1917 as a pilot training
facility. After World War I it had no regular assigned unit oatil it became the host installation for
a lighter-than-air squadroa duriag the 1930s. During World War (I aad after, the base resumed
functioning as a base for heavier-thaa-atr craft. The primary service of Scott Air Force Base since
(he 1950s has beea as aa air transport base (USAF, 1985).

Hazardous materials haadled at the site include fuel, oil, PCBs, aad solvents. Release of
these materials to the eaviroameat could have occurred ia the form of accidental spills, leakiag
storage taaks, or iateatioaal laadfUling. A review of past waste generation aad waste disposal
practices iadkated three possible sources of environmental contamination at Scott (USAF, 1985).
Further iovestifalioas have beea recommended by the Air Force's study of the base.

Overall, the oplaad commuaities never tcaerated the volume of hazardous substances
attributed to the iadustrial complexes oe the Bottoms, aad the visible evidence of past hazardous
waste-related activity is less apparent near the hill towns. Consequently, Intrusion on (be zones of
former iadustrial activity is more likely ia these zones aad this has occurred.
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Litoopoae. F. Marti Steaeil, G. Peericta Eaamel Prodaett Co. Source: 1MA, 1960.
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CHAPTER 3-WASTE MANAGEMENT HISTORY

The development of policies to deal with general urban wastes in the East St. Louis region
parallels the sequence observed at the aational level (Tarr, 1984). Early twentieth-century
concerns focused on putrescible wastes, and only in recent years has serious attention been devoted
to non-biological industrial wastes. There were periodic attempts to control airborne emissions of
factory wastes in the early twentieth century, but most of the objections to industrial smoke came
from Missouri. Thus, attempts to control smoke were hampered by the limits of state and
municipal jurisdictions. While St. Louis residents endured the seasonal effects of invers ions and
smokey skies, east side communities witnessed the accumulation of industrial solid wastes across
the American Bottoms. Low marshy areas, meander scars, and abandoned stream channe ls
provided excellent repositories for factory refuse, and the concentration of manufacturing on the
Bottoms brought the source of wastes into position to utilize these topographic receptacles . With
no restrictive regulations, industry operated in an uninhibited manner and contr ibuted to a
wholesale transformation of the flood plain. Riling of lakes and marshes was considered a form of
land reclamation and a benefit to area residents and businesses. In addition, throughout most of
the study period, factories were relatively free to release liquid effluent into the nearest water body.
However, in recent years the effects of unregulated dumping have prompted a reexamination of old
policies and the enforcement of new regulations.

3.1 Early PncUcts, 1870-1930
3.1.1 Municipal Concerns and Activities

City codes in the early 1900s reflected the Progressive-Era connection of moral order and civic
cleanliness. These code* relied oa 'nuisance statutes' to control the possible outbreak of
epidemic diseases and 'immoral* behavior. Nuisances, broadly defined, included barnyard
animals, standing water, offensive odors, and brothels. Implementation of nuisance ordinances
effectively forbade the keeping of animals within the city, the dumping of biological wastes in the
streets or in streams, and attempted to regulate the industries generating 'obnoxious, prejudicial,
or detrimental conditions.' While these statutes limited the number of farm animals in towns and
reduced the amount of garbage in the streets, exceptions were made to accommodate new
industries. Granite City's municipal code, for example, prohibited manufacturers which were
'noxious, offensive, or injurious,* yet when the founding family decided to construct a gas works,
the city council promptly granted an exemption (Graaite City. 1906: 200). In contrast, nearby
Alton, which was not a company town, specifically identified gas works as a nuisance-causing
industry, although the Law did not dose the existing plant (Alton, 1909: 449).

Most attempts to regulate industrial activity focused oa those which processed biological
products and produced putrescible wastes. Codes specifically identified slaughter houses, packing
plants, tallow works, soap plants, rendering works, tanneries, and distilleries as nuisance-producing
industries. City codes generally restricted the operation of such manufacturing operations within
the city limits, or within a specified distance of the city limits, unless a special permit was granted
(East St Louis, 1908; Alton, 1909). The main reason for such prohibitions was to prevent the
accumulation of putrescible substances within the city and thereby reduce the possibility for
epidemic diseases to fester in refuse heaps or waterways. The limitations of such codes are
obvious in the East St. Louis region with the close proximity of numerous small political units.
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Other potential iaduslrial hazard* were also addreued by local codes. Most communities
prohibited the manufacture of explosive] within the ci(y ILmiii and licensed vendon of gunpowder
aad dynamite. They also regulated the handling of explosive aad flammable substances such is
gasoline. Thus, city governments attempted to prevent or at least regulate the entry of certain
hazardous materials withia their muaicipal limits, yet they formulated more elaborate codes to
establish guidelines for tae proper removal and disposal of biological wastes (Alton, 1909; ESL,
1908; aad Granite City, 1906).

Cities also regulated tae dumping of domestic solid wastes, but again chose not to interfere
with the dumping of factory solids. Scavengers had to seek permits to haul garbage and codes
described proper procedure* for moving the garbage through the city. Ia most communities, the
statutes evea forbade dumpiag withia a certain distance of the city. Yet no mention was made of
factory wastes (Altoa, 1909; East St. Louis, 1908; aad Granite City, 1906).

Smoke-related issues drew more attention duriag the early yean of this ceatury than solid or
liquid factory wastes. la respoase to complaints, the Federal Lead Company ia Alton raised the
height of its smokestack to reduce the damage to trees downwind from the plaat (Altoa Telegraph,
3/28/1923). The lead saelter near Colliasville was also subject to numerous complaints and
legal actions resulting froa its toxic releases (Gill, 1964). Nevertheless, a general toleration of
industrial smoke prevailed oa the east side of the Mississippi River duriag the Tint third of the
ceatury.

Another perceived auisaace was doaestic sewage, aad municipal attempts to provide sewer
service reflects the domiaaat coacera with biological waste*. City codes began to outlaw privy
vaults early ia this ceatury; ia doing so, municipalities had to offer aa aitenutive to local residents.
Cities constructed piecemeal sewer systems to traasfer doaestic wastes froa homes aad businesses
to nearby water bodies. Local code* prescribed the manner of sewer liae connections and the
liceasing of pluabers; they evea deaaaded that factories connect their toilet facilities to the local
sewers. The overwhelming coacera with biological waste* was not matched ia terms of non-
biological factory wastes. Other than the nuisance statutes, there were virtually no regulations
requiring iadustrie* to sewer their effluent along with domestic wastes. Furthermore, lifting
waste* iato the Mississippi River required expenditures to ma the pnape, aad by limiting factory
effluent ia dry sewers, anakipalities extended the life of their equipment and reduced the
operational costs.

The physical construction of sewers caae about u a result of increasing population densities
ia the towns of Madison sad St. Oair counties, Progressive-Era polities, aad developments in
public health practice. Mont cities initially allowed residents to construct privy vaults or cesspools
on their property or to rerf on asroral draiaage courses. Edwsrdsvilk had ao sewage system ia
1886, iltMggh there was one publk sewer 200 feet loaf; but there were ao regulations requiring
home owners to de into the main sewer. A State Board of Health report described local practices
thk way: *Ho«ses drain throofh cemented socket tiles into aararal drains* (Illinois State Board of
Hcafcfc. ISM). However, as the density of residential areas increased, contaaiaatioa of
neighboring wefls became *•*—•• *• Two solutions to taiated water supplies were tried: potable
wets* derived from pure soorces aad publk sewer systeau. Alton began the process of developing
a city-wide sewer system in 1895, sad by 1912 the system was at least partially ia operation. The
problems created by *fii(nH> remained however, for in 1912 the city council debated an ordinance
to prohibit cesspools on property floated by «wer lines (Alien Evening Telegraph. 3/5/189S;
3/20/1912).
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East St. Louis residents original]? relied on shallow wells to obtain (heir drinking water, but in
the East St. Louis Interorbaa Water System was formed to distribute water throughout the

city. By the end of the year they served L56 customers and two years later had completed a pair of
large settling basins near the riverfront to filter water before delivery (Granite City Jubilee, 1971 .
96). A sewer system came about several yean later and for different reasons than in Alton. The
flood of 1903 inundated much of East St. Louis and prompted numerous attempts to prevent future
flooding. The city constructed a protective levee and a 'gigantic outlet sewer* to dispose of the
atyj sewage and flood water (Wilderman and Wildennaa, 1907: 755). The low elevation of East
St. Louis required that pumps be installed to force the sewage over the levee and this situation has
caused continual problems for the removal of sewage from the towns on the American Bot toms .

As in the case of East St. Louis, installation of sewers lagged behind construction of a water
supply system in Granite City. When the city streets were laid in 1895, public water lines were also
installed. Several yean passed before the city council even discussed the question of install ing
sewers. In 1899 the council approved a plan for a dry-wide sewer system and opened bids on the
project (Granite City, 1896-1899). As ia each of the other cities within the srudy area, the sewer
lines served the domestic neighborhoods and simply carried untreated sewage to a convenient sink;
in the case of Granite City aad East St. Louis this was the Mississippi River (NatioaaJ Resources
Committee, 1937).

Upland residents faced slightly different problems, although they generally relied on similar
solutions. Combined sewers, constructed to handle both storm and sanitary sewage, served
residential areas exclusively. Belleville constructed one of the Tint municipal treatment facilities
in the two-couaty region (ea. 1903). The city sewers directed sewage to a large septic tank for
biological decompotitioa of domestic wastes, although by 1916 the septic system was overloaded
and declared a nuisance (Belleville Advocate, 1901*1916). This inadequate system continued to
pollute Richland Creek iato the 1930s (Belleville Dally Advocate, 8/71/1934). Coilinsville
installed a similar sewer aad septk system which ultimately drained half the community into
Caateea Creek. As ia BeJkviHe, complaints filed by downstream landowners identified the
municipality as a source of water pollntioa (Riven aad Lakes Commission, 1915).

As dues pew, they straggled to extend sewer systems to new neighborhoods, although
immediate delivery of such services wu not always possible. Ia fact, timely extension of urban
infrastructures coamoaiy 1*0*4 baaiad residential development (Roaea, 1986). East St. Louis
announced plans (o extead aad improve Us sewage removal system ia 1925 ('Engineering Work/
1925). Yet. sarrooadiaf communities sach u Laadsdowae aad Edgamoat remained inadequately
served a decade later. Alto* considered releasing the sewage of new neighborhoods into
sinkholes until U wu detemiaed taey draiaed iato the Mississippi River near the city water intake
(Lamer, 1927). Tke Tri-dtiea ana also wu ia need of relief sewen ia the mid-1930s, as was
Collinsville (NR£ 1937). Sock saort-cominp indicate cities were uaabU to tend even to (be
waste* they perceived u hazardooa, let alone industrial discharges.

The frafmeated political aatve of the Americaa Bottoms also impeded the creation of a
comprehensive sewage removal system, Ia 1901 the East Side Levee aad Sanitary District
(ESUtSD) became the first public area-wide organization to attempt to resolve the problem of
political frafaeatatioo. Created several yean after the 1903 Hood (1907), the ESL4SD
developed a plaa to provide flood protection aad drainage for aa area ia parts of Madison and St.
Glair counties, including both the Tri-citiea area aad East St. Louis. The goal of the organization
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wat to divert Cahokia Creek through a canal north of the industrial cornmunities, construct a
complete set of levees along the Mississippi River, and divert runoff from the uplands through a
second canaJ along the westers face of the bluffs (ESL&5D, 1910). Although one of the proposed
objectives of the E5L&SD was to provide public health services in the form of sewage removal and
drainage of stagnant water bodies, its main purpose was to provide Hood protection.
Nevertheless, it provided a somewhat consolidated system for removing untreated sewage. The
Wood River Drainage and Levee District, formed in 1912, centered on the Wood River industrial
district and was chartered specifically to provide flood protection, not sanitary services.

The overall condition of urban sewage removal throughout the Madison/St. Clair region in
1930 was typical for the early twentieth century. Toe sewer systems primarily served domestic
customers, collected stora aad sanitary sewage into combined drains, and delivered the untreated
effluent to convenient waterways. Gtie* seldom extended public works services as rapidly as
outlying districts grew, and those communities with treatment facilities generally overtaxed their
limited capacity. Further, tha low-lying communities of the American Bottoms faced additional
difficulties. Reliant on pump* to remove overflow and sewage, the ESLASD suffered chronic
pump failure* during periods of high river stages. This resulted in the accumulation of sediments
in backwater lakes aad abandoned stream channels when overflow could not be pumped into the
Mississippi River. Thus, despite intermittent attempts to provide some form of sanitary sewage
service, cities in the study area were only partially served.

3.1.2 Management of Industrial Wastes, 1870-1930
The methods of waste 'management* were relatively simple during the early twentieth century:

most wastes simply were damped. Some car* was (akea to prevent accumulations from
interfering with manufacturing processes, aad with the adoption of by-product coke ovens there
was waste reclamation activity daring tha 1920s (Gold, et aL. 1994). Yet, moat wastes were
unwanted and perceived at relatively harmless. Consequently, disposal in watercourses and
topographic depressions remained tha order of the day until wefl after 1930.

Slaughter houses aad packing plants ia National City generated targe quantities of putrescible
wastes, but they also contributed to early waste recovery programs. The St. Clair Board of
Supervisors identified Cahokia Creek, which flowed through the stock yards of National City, as a
'great menace to East St Louis* aad resolved to create a committee to study the diversion of the
creek away from tha r»y^»tttA areas of East St. Louis (SL Clair County Board of Supervisors,
5/7/1904). Despite a strong resolve to reaedy aa offensive situation, the East Side Levee and
Saaitary District (ESALD) reported that 'firms aad corporations have .. . encroached upon the
channel of said Cahokia Creak aad obstructed tha saae so that Tilth aad stagnant pools of water
accaaiulata aad suad aad contribute a menace to tha health of tha inhabitants* (ESLJtSD.
5/5/1915:1153). Tha board ordered their attorney to issue notices to the companies obstructing
th« creak that they must reopca tha channel at their own expense. The following year, however,Mt*iflttiei against tha meat packers were filed with tha Illinois Rivers aad Lakes Commission
(1914). By 1925 tha stock yards aad National Cry industries had private sewers directing their
effloeat to tha Mississippi River ("Engineering Work,' 1925). Although this marked a different
method of moving their wastes to tha river, tha ultimata repository remained the same.
Nonetheless, local residents ware spared tha offensive odors associated with the open Cahokia
Creek sewer.
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Nuraeroua fertilizer plants, rendering operations, ind the tannery in Hartford are examples of
early » Jte recovery methods associated with meat packing. These planu consumed the bones.
fat. aa. hides of the cattle aad hop slaughtered in National City. While these operations
consumed a large volume of the biological wastes of the packing industry, there were uill sufficient
quantities of unused wastes to prompt complaints.

Large metal working plants-Granite City Steel, Laclede Steel, Aluminum Ore Company, St.
Louis Smelting, and National Lead—all generated substantial volumes of solid wutes. The slag
and dross of their operations were used to Till low places on their property or sold for reprocessing
or filling off site. The Aluminum Ore Company dumped its slag and sludges into the western end
of Pituburg Lake betweea 1907 aad 1927 (Thomas, 1927: 95). 'In the early days the red-mud
disposal wai made by a little ear traveling over narrow gauge tricks under mule power to the edge
of the lake. This method was supplanted by a little saddleback locomotive and u-body dump car,
still later by pumping* (FWP, East St. Louis File, 1936). After twenty years of such activity, the
company had filled only a small portion of the lake and felt that it would remain a satisfactory
refuse pit for many yean to come (Thomas, 1927: 95).

The ESL&SD used hundreds of railroad carloads of slag from the Granite City steel mill to
create revetments during the construction of levees. Betweea 1914 aad 1917, the Board of
Trustees reported receiving slag which wu heaped up along the banks of the Mississippi River
betweea the northern edge of the district (at the diversion chaaael) to the riverfront in East St.
Louis (ESLASD. 1914-1917). Laclede Steel built up its low-lying site with its solid wastes and St.
Louis Smelting dumped its lead droas OB its site where it remains today (beneath a residential
development northeast of Colliasville; personal observation). Water pasting over aad through the
slag apparently dissolved lead aad carried it into a nearby creek. This caused reports of lead
poisoning by people who consumed the Collinsville water (ISWS, Ground-water Section,
Colliasville Folder, 1912).

Liquid wastes from the primary metal works contained acids, dissolved metals, phenols, oils,
aad cyanide (Federal Water Pollution Coatrol Administration, 1967). These wastes were
disposed of by a variety of meaas. Some were discharged to the Mississippi River as in the case of
Laclede Steel aad Americaa Steel Foundry ia Granite Gty (ISWS, Ground-water Section, Granite
City File, 1913) aad other facilities made settling basins or evaporation ponds oa site for waste
treatmeat (ISWS, Grouad-water Section, Graaite Gty File, ca. 1920 aad Sanborn Map Company,
Altos, 1915). Discharge of acidic wattes into large riven was considered a safe meaas of disposal
in the early twentieth century. This sentiment was summarized by W. T. Sedwick, an early leader
in sanitary engineering, in his testimony on pollution of the Illinois aad Mississippi rivers: 'the
pouring of a large quantity of acid from manufacturing wastes . . . might destroy typhus germs'
(Leightoa, 1907). Despite aa incomplete accounting of all primary metal manufacturers' liquid
wastes aad gives toe contemporary attitudes, it is likely that moat were released into waterways
without treatment.

Tbe oil refineries ia tfc* vicinity of Wood River and East St. Louis were another major source
of industrial wastes by 1970 (Fig. 3.1). They produced acid sludges, boiler washes, aad oily waste
waters. Standard Oil (Amoco) installed s sewer from its Wood River site to the Mississippi whea
it built its refinery (1908) aad used this facility to remove its effluent. Initially, Roxaaa Oil (Shell)
allowed its liquid wastes to drain through ditches iato Grassy Lake, although it too eventually
constructed s sewer to the Mississippi River (ISA, 1932: 15). Both refineries continued their
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discharge] iato the Mississippi River through the 1920*. Pressure from the Illinois Sanitary Water
Board (formed in 1928) prompted both to install separator] in 1935 and thereby decrease the
amount of oil flowing from their sewers ('Abatement . . . ,' 1936: 18).

A neighboring refinery followed a less costly method of waste disposal which brought about
legal action to halt the open dumping of its effluent. White Star Refinery constructed iu pUot in
1919 and installed no sewer to the Mississippi River. The company dug a series of literal ditches
across their property and connected them to a larger ditch which drained into the northern end of
Grassy Lake (Fig. 3.1). They allowed 'escaped oJ and the heavier refuse* from the refining
operation to flow through the open sewers. At some time during the 1970s they installed 'traps' to
collect some of the oily wastes, aad began to store heavy sludges and wastes in pits on their
property. Periodically, the company burned the collected refuse, bat the collection system did not
prevent all oil and acids from leaving their property. By 1925 vegetation in Grassy Lake 'began to
wither and die,* and this in rant deterred waterfowl from visiting the popular sportsman's lake. la
addition, a layer of'thick or heavy oily substance' four to five inches thick settled on the bottom of
the northern portion of the lake's bed. Chemical analysis of the lake's water indicated the
Hartford tannery released chromium into the lake a* welL Oil floating on the lake's surface
allowed Tires to erupt in 1925 and 1928 (ISA, 1932: 15-20 and Alton Evening Telegraph, 7/13/1928:
1). In fact, the 1928 fire raged out of control for more than six hours and engulfed several
storage tanks of the White Star Refinery (Alton Evening Telegraph, 7/13/1928: 1-2).

In 1929, owners of property containing a portion of Grassy Lake filed an injunction against the
refinery to halt their discharge* iato the lake. A Madison County Master in Chancery found
White Star Refinery guilty of maintaining a nuisance and ordered the refinery to halt its discharges
to the lake. A year later toe state supreme court upheld this ruling (ISA. 1932: 21-23; and ISA,
1933). The court, however, awarded no damages to the landowners nor did they prescribe a
remedy for controlling the discharge from the refinery. Nevertheless, the court action effectively
doted the refinery which weal out of operation in the mid-1930*.

The Socony-Vacuum Company (Mobil) refinery in East St. Louis received little attention from
either the Riven aad Lakes Commission or the Sanitary Water Board; hence, there are oo clear
indications how it handled iti waste*. Situated downstream from the St. Louis and East St. Louis
water intakes, it may have beea free to discharge wastes into the Mississippi River without
attracting attention.

Other chemical aad maaofacraring plaau ia the East St. Loos* vicinity were able to do just
that. la 1932, the viUaf* of Sanget proposed to extend iu sewer system to serve both the
Monsanto aad Federal Chemical companies, although the system offered no treatment (ISWS
Files, Grouad-water Sectioa, Sauget, 1932). Liquids aad some solids were dumped on site as
indicated by a 1942 ptaa of the Moasanto plant revealing that • pair of 'toxic dumps' along with a
•pheaol residue dump* existed oa the company property (ISWS Files, Ground-water Section,
Saufet, 1942).

Other documented incidents of industrial waste disposal point to unchecked use of waterways
be/on 1930. Wastes from aa artificial leather (scrap leather pressed aad glued into shoe soles)
works near Caseyvilk killed fish ia Canteen Creek aad rendered the water useless for livestock
coasumptioa (ISWS. Ground-water Section, Granite City File, 1912). Richlaad Creek pollution ia
1915 was attributed to muaicipal sewage aad also brevery slop, readering shop wastes, and coal
mine raaoff (ISWS, Grouad-water Sectioa, Belleville File, 1915).
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A source of long-tenn hazardous substances were the local (as works in most of the larger
towns ia the study area. Erected during the mid- to late-nineteenth century, they produced coal
gas for street lights. The East St. Louis Gas Works was built in 1374 and operated until sometime
between 1911 and 1923. Archaeological excavations indicate oily sands Kill exist underneath the
site (IDOT, 1982: 192-198). Alton, Granite City, Edwardsville, and Belleville also had gas works
which are likely sources of hazardous materials.

3.2 Reeeat Waste Management History, 1930-1980
During the last half cearary there has been a marked increase ia the sewage treatment service

available to municipalities aad industries ia the East St. Louis region. Federal funding for Works
Project Administration aad National Recovery Act projects brought about initial advances in the
construction of public sewers aad treatment facilities. Piecemeal construction throughout the
1940s aad 1950s was followed by changes ia federal aad state water pollution regulations in the
1960s which prompted modernization or construction of municipal treatment works. The shift in
focus from water quality to effluent limitations during the 1970s encouraged further improvements,
both ia terms of municipal facilities aad industrial treatment practices.

3.2.1 Municipal Wastes aad Treatment Services
As late as 1937, the National Resources Committee surveyed municipal waste treatment

facilities ia the St. Louis regioa aad eoadnded that ta]t present all sewage and industrial waste
from the communities ia the St. Louis regioa are discharged into the Mississippi without any
treatment '(NRC, 1937: 65). Towns discharged their domestic, storm, aad industrial sewage via
water carriage systems built as the communities grew. The NRC expressed grave concern with the
inadequate sewer capacity aad the need for sanitary sewen oa the east side of the Mississippi
River. Their recommendations included preparation of plans aad construction of improved sewer
systems and treatment plaats for most of the east side communities (NRC, 1937). Construction of
treatment facilities took place ia Colliasville, Belleville, aad Edwardsville, while cities on the
American Bottoms were uaablc to receive aay improved service (Fig. 3.2a: Illinois Sanitary Water
Board, 1949). State-wide, lUIaois increased the proportion of Us cities receiving sewage service
from 44 percent ia 1930 to over 90 percent fifteen yean later (IEPA, 1970). The larger population
ceaten of the regioa remaiaed without sewage treatment, although for the state as a whole, the
percentage of residents served by treatment works rose dramatically during this period (IEPA.
1970).

The abseace of treatmeat ia cities oa th« Americaa Bottoms became apparent ia the early
1950* whea commercial fishermea oa the Mississippi River complained of foreign tastes ia their
catch. They expressed coecera that the undesirable tastes were the result of municipal and
industrial sewag* dumped into the river ia the vicinity of St. Louis. A surrey of pollution sources
revealed the haphazard approach to the removal of urbaa sewage. There were forty-five sewer
outlets oa the nUaois side of the river berweea Altoa aad Moasaato (Sauget), aad all the municipal
outlets were combtaed seven, haadUag storm aad sanitary wastes. Oliaoss communities in the
study area provided no treatmeat of the 164 miOioa gallons of geaeral urbaa sewage released into
the Mississippi River daily (Bi>State Development Ageacy, 1954).
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There wu no appreciable improvement in the manner of municipal waste treatment between
1949 and 19S7. The U.S. Department of Health, Education, and Welfare's accounting showed
that only the upland towns in Madison and St. Clair counties had primary treatment facilities
(USHEW. 1957). A similar survey compiled in 1962 indicated that the oil refinery towns of
Hartford, Roiana, and Wood River had added primary treatment (Fig. 3.2b), but the other
industrial centers on the American Bottoms remained without treatment (USHEW, 1962). By
1971 progress had been made however (Fig. 3.2c). Alton completed its primary treatment facility
to 1967, and East Alton and Granite City also had installed sewage treatment works (Southwest
Illinois Metropolitan Area Planning Commission, 1971). Alton's plant treated primarily domestic
wastes. Granite City's plaat handled industrial wastes from all but one factory in the city (Granite
City Steel), but the strength aad quantity of the industrial discharges caused periodic damage to the
facility (SIMAPC, 1972: 66-69). Improvements installed during the 1960s reflected plans drawn
up by federal and state authorities to insure primary treatment by late 1967. The Sanitary Water
Board was already calling for secondary treatment by 1982 when Alton became the last city in
Illinois to initiate operation of its primary plant (IEPA Files, Div. Water Pollution, Corres-
pondence 1/7/1969, C.W. fdassea to Alton Mayor).

The city of East St. Louis began operating a primary treatment plant in 1966, but industrial
wastes which were improperly accepted by the plaat rendered it unserviceable by 1967. With
federal support. East St. Louis was able to repair the plant and resume primary treatment by 1971
(ESL Journal, 1/13/1971). Troubles continued to plague the East St. Louis sewer system,
however. New sewers on the south side of East St. Louis initially were connected to trunk lines
which bypassed the treatment facility, aad high flood stages caused interruptions in service (ESL
Journal, 6/18/1973). Both situations allowed untreated wastes to eater the Mississippi River
temporarily, aad part of the untreated effluent included industrial wastes. The East Side Levee
and Sanitary District served communities surrounding East St. Louis, including Venice, Cahokia,
Centreville, Alorton, Fairmoat, aad Edgemoat, aad by the early 1970s, the ESLtSD had four
primary treatment plants withia its service area (ESL JoanaJ, 1/13/1971).

The village of Monsanto (Sauget) completed its sewage treatment plant, at the urgings of the
Sanitary Water Board, in 1966. As originally designed, the plant was a primary treatment facility
and was intended to serve both the domestic users and seven major manufacturers in Monsanto
(ESL Journal, 5/27/1966).

Upland communities pioaeered the adoption of primary waste treatment and also secondary
waste treatment. Colliasville, Belleville, aad Edwardsville all had secondary facilities in 1971,
while among the lowlaad towns oaly Roxaaa aad South Roxaaa could offer such service (SIMAPC,
1971). By 1978 Granite City had added secondary treatment, but primary treatment remained the
dominant form of treatment for larger communities. Treatment of domestic wastes in small,
dispersed rural hamlets aad subdivisions became much more commoa during the 1970s (SIMAPC,
197S).

The overall progress of municipal waste treatment during the past half century has seen the
iacorporatioa of more areas within the zone served by treatment facilities. A larger share of the
wastes are now receiving secondary treatment, although joint treatment of municipal and industrial
waste* has declined with the rise of effluent guidelines. It most be emphasized, however, that
treatment plants designed to handle domestic wastes did little to reduce toxic pollutants in
municipal waste streams (Miller aad Burch, 1981).
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3.12 Industrial Waste Management, 1930-1980
There was aa uapreeedeated amount of research conducted during the 1930s oa the treatment

of industrial wastes. Researchers remained convinced (hat natural stream sel/-purification would
dear waterways, but they faced increasing loads of biological wastes. As a consequence, unitary
engineers focused their effort* oa the treatment of effluent carrying large quantities of putrescible
substances, which constituted the largest share of industrial discharges. Furthermore, factory
wastes constituted only half the total volume of all urbaa sewage; hence, putrescible wastes
remained a research priority (Eldridge, 1942: 1-4). There was growing concern with scidic and
phenolic wastes, but recovery rather than treatment was seea as a solution. A search for
marketable by-products proved futile, aad without a return oa their treatment investment, factory
managers were reluctant to install treatment facilities (Coitea, 19SS).

Throughout the 1950*, sanitary engineer! encouraged the adoption of primary ind sanitary
treatment facilities, although textbooks oa industrial waste treatment continued to emphasize the
need to treat biological wastes. Advocates of waste treatment took a slightly stronger position
than in past decades. WiUem Rudolfs (1950: 5), a pioneer ia industrial waste management
research, not only supported waste management, bat he proclaimed that it should not be a
secondary concern of industrial managers. Instead, he stated it should be considered aa integral
part of the production process. By the 1960s, environmental engineers insisted that factories
should construct waste treatmeat facilities as part of their plants, despite short-term costs
(Nemerow, 1971). Such statements reflected the passage of federal water pollution control laws,
bat also suggest the underlying frutratioa endured by eaviroameatal engineers who had to
convince factory owners to treat their effluent (Peralla, 1997). Short-term costs remained a vital
concern to management aad, whea possible, inexpensive treatment systems tuch as lagoons took
precedence over more sophisticated technologies.

While industrial efflueat composed 50 percent of all liquid sewage nationally, in heavily
industrialized areas the proportio* was higher. la the St. Louis regioa, approximately 30 percent
of all public sewage came from iadustry-and almost none received treatmeat ia 1954 (Bi-State
Development Ageacy, 1954). The five factory watte streams analyzed by the 1954 study contained
more thaa 41 millioa gaUoaa of cfflneat daily. The two rtfineriea ia the survey (Shell and
Standard) had separators which removed surface oil from their discharges. International Shoe
had tagooas ia place aad too wwn to remove solids from the overflow from its lagoons. The
survey mentions ao other primary treatmeat facility. Chemical analysis of the effluent indicated
high pheaol aad oil cooceatratioas ia the vkiaity of the ootiett from the refineries. East St. Louis,
and Monsanto (Sauget). Both East St. Louis aad Monsanto (Sanget) sewers carried effluent from
local manufacturers. Oraaite Cky sewers also handled untreated factory sewage, but analysis did
not reveal high coaeeatratioaa of pheaob or oils there (Bi-State Development Agency, 1954).
While this early nray dot* not preteat a complete accounting of industrial waste management
practices, it 'nHViTt that there wu only minimal treatmeat tad the level of treatment had changed
liOM siaca tk« aud*1930a wheat the refineries first installed oil collecting devices.

A few yean later, soother survey compiled a slightly more detailed listing of waste treatment
although it showed little change ia how liquid waste* were haadled. Ia the Altoa area,
Steel, Amcricaa Smeltiag, aad Oweaa-OIiaois all discharged their untreated wastes into

the Mississippi River. Altoa Box Board took 'good housekeeping* measures to prevent its
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effluent from entering the river-esactly what those measures were a uncertain, although in later
yean they employed lagoons. Western Cartridge (Olin) provided no treatment for its wastes
before releasing them into Wood River (USHFW, 1957).

Despite the fact that the Wood River area refineries had separators to collect oily wutes from
their effluent, these systems were not infallible. In 1948 the Eut St. Louis laterurban Water
Company complained that *(f]or a period of several weeks oil wastes from the Wood River
refineries have been entering the Mississippi River in quantities far beyond the normal tolerance
rate* (IEFA, Div. Water Foliation Files, Correspondence, 12/21/1948). Over the course of the
next few yean, there were repeated incidents of phenol releases tainting the East St. Louis water
supply. The Sanitary Water Board rebuked St. Clair Refining Company in 1950 and Sinclair Oil
Company in 1951 for allowing phenols to eater the river (TEFA, Dhr. Water Pollution Files,
Correspondence 12/20/1950 and 12/26/1951). In an effort to carb the problem, the Sanitary
Water Board requested discharge measurements and analysis from Standard Oil The refinery
complied, reporting that their separaton collected 13,011 barrels of oil during January of 1953 and
that the effluent entering the river contained only 30 parts per million of oil (TEPA, Div. Water
Pollution Files, Correspondence, 2/10/1953). Closer scrutiny by the Sanitary Water Board
induced the refineries to construct lagoons as waste management facilities. Sinclair Oil Company
installed its aeratioa lagoon in 1956, Standard (Amoco) began using lagoons at about the same
time, while Shell added a trickling filter and lagoons in 1951 (ZSL Jocraai, 12/24/1981). The
Shell Oil Company system was designed to eliminate phenols, talCdea, oils, and mercaptans, and
the aeration basin and reteatioa poads were lined to preveat percolation of waste liquids into the
soiL The design also called for sludges and skim oil to be returned to the refinery for further
processing (Russel, Russet, aad Weager, 1957). Although the refineries reduced their releases to
the Mississippi River, the accumulation of oils and toxic metals took place ia the lagoons.

Industrial waste treatment was virtually absent ia th* Granite City area through i960.
Although the Koppen Coke Works installed a primary treatmeat system ia the 1940s, it was
abaadoaed shortly thereafter. la the early 1950s, the coke company impounded gas-wash water
with the iateat of recoveriof iron ore, bat large quantities were released directly to Horseshoe
Lake (ISWS, Ground-water Section, Correspondence 7/12/1951). The 1957 survey of waste
treatmeat facilitiet showed no Graahe dry industries treating their wastes before the local sewage
system pumped them into the Mississippi River (USHEW, 1957). Several yean later, Granite
City Steel announced plaaa to coestnict its own treatment works to handle its 35 million gallons per
day of wastes. The city eoedaaed to pup the wastes of other industries. This included
chromium- aad akkei-ladea waste* from Diamond Plating, a chromic acid solution from NESCO.
aad National Lead's cooliag water. The total volume of efflueat from Granite City manufacturers
was 9.6 miffioai gaOoa* a day. Ia iddhioe, a scavenger service periodically hauled sway paint
sludge from the A.O. Smith Company, a manufacturer of automobile frames (Sheppard, Morgan
aad Schwaae, 1961).

A 1943 sarvey listed the following East St. Lows area industries:
Moesaato <"TM^t"** Federal Chemical
A^+ft^P Z2ac U.S. Chemical Warfare Service
Lobrite Refmiaf Darling Fertilizer
Lewis Metab Union Electric
Sterling Steel Midwest Rubber Reclaiming.
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Be/ore aad during the 1950s, they had no municipal treatment available. Monsanto (Sauget) area
industries reportedly discharged wastes into the open ditch (Dead Creek) flowing to Cahokia.
Residents along the creek sued the industries and won a $4,000 nuisance award. Yet the Illinois
Sanitary Water Board report concluded that it 'is felt that even though industrial wastes would have
a slight odor their discharge to the ditch would be beneficial since the great volume would flush
sett led solids into the Mississippi* (IEPA, Div. Land Pollution Files, Hasfurther, 1942 : 1 -2 ) .

A follow-up survey of industrial discharges in 1947 identified several primary waste
management procedures being used ia the East St. Louis area. Since 1945, Socony-Vacuum Oil
Company (Mobil) had removed oil from its waste water (ESL Journal, 12/42/1981), aad the 1947
survey reported that the company produced no acid sludges and sold all its caustic treat ing solution
to another company which reclaimed the phenols (IEPA, Div. of Land Pollution Files, Troemper,
1947: 4-5). American Zinc recovered various by-products and allowed only cooling water and
small spills to escape to the Mississippi. The Moss Tie Company discharged all process wastes to
a lagoon on site where they were allowed to 'seep into the soil.* Midwest Rubber Reclaiming
Company released naptha. sulGdes, polysulfides, and piae tar into its sewage which entered the
Mississippi River. Although the report did not determine which industries were responsible for
causing river fish to taste foul, it suggested that Midwest Rubber, Monsanto Chemical, and Socony
Vacuum were the most likely sources (IEPA, Div. of Land Pollution Files, Troemper, 1947: 2-6).

By the late 1950s Monsanto Company practiced 'good housekeeping* (USHEW, 1957).
Sewer plans aad company blueprints suggest good hovtfleeping consisted of sewering liquid
wastes to the Mississippi River aad laadfilliag solids oa site. The 1959 liquid waste stream
contained high concentrations of phenols aad aromatic compounds (IEPA, Div. of Water Pollution
Files, Enviro-Chem Report, 1972). Company records documeal aa 'Old Toxic Dump* in 1945
(IEPA, Div. Water Pollutioa Files, Moasaato Plan, 1945). Numerous other landfills have been
identified ia the course of recent investigations by the IEPA (Ecology aad Environment, 1936).
Pfizer Pigmeau (the C. S. Mempham Corporatioa produced pigmeatt at (he same tite as early as
1920) released its acidic wastes into the East St. Louis sewer system, aad this practice cont inued
even after the city built its treatment plaat ia 1966 (ESL Journal 7/2/71).

By the early 1970«, both Sauget aad East St. Louis had installed some form of primary waste
treatment, but it did not destroy the toxic metals aad phenolic compounds contained in the waste
streams handled by those plaats. Coaseqoeatly, commercial fishing was aoa-«zisteat between St.
Louis aad Cape Giradeau (IEPA, Div. Water Pollutioa Files, USEPA Hearings. 12/7/1972).

Industrial waste management progressed from a negligible preseace oa the American Bottoms
in the early 1930s to a slightly more common feature by 1970. Simple filtration or skimming
devices coastitaled the domiaaat types of equipment employed by industries aad cities in the area.
Their creatioa of sludge* aad collection of sediments reflected the general shift from water to land
sinks characteristic of the post* 1945 period (Tarr, 1984). While water discharges continued, the
coaceatratioa of hazardous materials ia sludges aad their laad burial of those sludges had begun by
1970.

By the Late 1970s, most iadustries relied oa municipal treatmeat plants for the final treatment
of their efflueat. A 1978 iaveatory (SIMAPC, 1978) reported thirty of forty-three industries sent
their efflaeal to local treatment works, aad only • portioa provided pretreatmeat (Table 3.1) .
Amax Ziac Corporatioa, a ziae refiner, provided lime aeutralizatioa aad metals removal, while
Moasaato removed mercury from its waste stream. Several hazardous material-handling
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Table 3.1. Reported Industrial Waste Treatment. 1978.

To Municipal Sewage
Treatment Woriu

On-Site Treatment

Company Pretreatment No Pretreatment

Arco
Air Product! & Chemicals
Alton Box Board
Amax Zinc
American Steel Foundries
Amoco Oil
A.O. Smith
Cerro Copper
Chemetco
dark Oil

Conaleo
Diamond Plating
Edwin Cooper
Granite City Steel
LaCIede Steel
Laason Chemical
Midwest Rubber
Mouanto Industrial
Chemicals

Morris Paint
Musick Plating
National Lead
Olia
Pfuer
Roeich Enamel
Shell

X
X

neutralization
metals removal

primary settling
separator, activated
sludge, dissolved air,
notation

solvent trap

mercury removal

X
X
X

X
X
X
X
X

oil separators,
lime, slurry absorption,
dissolved air notation,
and retention basins

X (?)

Primary

Primary

lagoons, neutralization,
aeration, polymer addition.
flow clarification

chemical treatment

Source: SIMAfC, 1978
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industries provided no pretreatment before discharging their wutes into city sewers (SIMAPC,
1978). In contrast, thirteen industries provided complete treatment on tite. These included the
oil refineries, Granite City Steel, and Olin Corporation (SIMAPC, 1978). Thus, by 1978 effluent
from all forty-three surveyed industries received some form of treatment. This meant the
concentrations of hazardous materials released to streams was being reduced; but the volume of
sludges and sediments was increasing.

The fact that numerous industrial wute streams received primary or even secondary treatment
by the 1970s does not signify hazards were eliminated. The USEPA found that many 'priority
pollutants' are concentrated in treatment residues. Metals and solvents, in particular, are
concentrated in both primary and secondary sludges (USEPA, 1974; see also Miller and Burch.
1981). Among the industries common in the East St. Louis area which generated hazardous
sludges were oil refineries, electroplaters, and printing operations (Hunt, et aL, 1984).

Although counties and municipalities throughout the region had ordinances requiring the
operators of dumps and landfills to seek permits, older records have not been maintained. Thus
the only reliable documentation of early land disposal relates directly to on-site industrial dumping
rather (baa mixed municipal landfills. The steel mills (Laclede and Granite City) both created
deposits of slag on site and these areas may have been used for the dumping of pickle and quench
liquors (Rudolfs. 1953: 374). Moasaato created 'toxic dumps' on site and American Zinc piled its
sludge on site (IEPA, Div. Water Pollution, Monsanto Plan, 1945). Pre-1930 examples suggest
the reclamation of factory property with solid wutes was extremely common, and dumping on site
continued into the 1970s. A 1969 survey of landfills listed several manufacturers with disposal
facilities on their own property. Included in this list were Granite City Steel, Owens-Illinois and
Shell Oil (SIMAPC, 1969). Monsanto Chemical Company requested permission to use part of its
property as a 'sanitary landfill* in 1968. The company proposed to bury approximately 34,000
cubic yards of still residues, tan, by-products, waste solvents, and filter sludges from its East St.
Louis and St. Louis operation* (IEPA, IDPH Microfilm, Correspondence, 8/16/1968). Still
another example of on-site accumulation of hazardous materials occurred at the Olin Corporation
site in East Alton. Nearly seven million pounds of 'aoausable explosive wastes* bad collected at
the old gunpowder plant between 1962 and 1970. The wastes included nearly oae million pounds
of rocket propellant which contained a large proportion of nitroglycerine (ESL Journal,
12/3/1970). Earlier thai same year, Olin had negotiated with the Department of Public Health to
dispose of zinc oxide dust at the Barton Landfill, west of Edwardsville.

Better record* are available for the period following the passage of the Illinois Refuse
Disposal Law (1965), and they indicate the mixing of industrial and municipal wastes took place in
remote sites and in wedand areas. One example it the Chouteau Island landfill (Fig. 3.3).
Neighbors of the landfill complained to the Sanitary Water Board in 1965 that the operators were
dumping 'every conceivable kind of trash* in an old borrow pit. They feared their shallow wells
would become contaminated. County official* reacted several years later by prohibiting the
dumping of oat-ol-suta trash, that suggesting the problem lay with St. Louis sources not local
OMS. The dump continued to accept mixed rubbish and in 196* a young boy was burned by
chemical compound* dumped on the surface at the landfill One year after the accident, the
CaottfMrt Island Corporation applied for a permit to operate a toxic and chemical landfill at the
site. Thus the remote island location continued to serve a* a mixed refuse landfill site. Although
less secluded, toe Sauget landfill also received chemical wastes from Missouri and local industrial
source* (SIMAPC 1969: HW).
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Figure 3J. Docaaeated Hazardeos Waste Disposal. 1930*1980. Sources: ISWS, Grouadwaier
Files; IEPA, Laad aad Water Divisioa Microform Files; aad additioaal sources mentioned io ten.
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Communities, private operators, aad manufacturers pressed abandoned quarries ind strip-
miaed areas into use aa landfill*. Several of the Saoget-area sites studied by the PEPA were
originally excavated as saad aad (ravel pita. Contaminated ground water and mized debris ia the
area suggests chemical wastes along with general urban refuse were mixed in the former quarries
(Ecology aad Environment, 1986). Alton convened a former clay pit north of town into a sanitary
landifll ia 1968 (SIMAPC, 1969), but no reports of industrial refuse being interned there were
found. Several small upland communities used former strip mines u community landfills.

A third type of site favored for landfill activity has been the abandoned sloughs, creeks, aad
shallow like beds on the American Bottoms. The Bud Brown landfill (Fig. 3-3), one of the more
notorious landfills ia the rwo-cooaty region, exemplified this type of site. Located east of the
intersection of Interstate Highway 55 aad Route 203, Brown owned five tracts of land that were
naturally low ground or had beea used for borrow pits during the construction of the interstate
highway. He acquired theai daring 1966 aad used the property as landfill sites. Before he
acquired the property, the Uad was used as 'rebel dumps' since at least 1964, and neighboring
radio broadcast nations complained of uncontrolled fires at the sites. During his operation of the
sites, Brown accepted toxic aad chemical wastes, along with putrescible rubbish and construction
debris (IEPA, Div. of Land Foliation Files, IDPH Microfilm, Misc. Correspondence and
Newspaper Clippings). Step* were taken, unsuccessfully, to close the Browa dump, and much of
the area today remains ia use u a landfill Hundreds of acres of wetland have beea filled over the
coarse of the past tweaty yean.

A final source of iadustrial hazards has beea air pollution. As noted before 1930 in the
vicinity of smelters, airborne contaminants caa damage vegetation and cause health problems to
humans. During ihe 1930s aad 1940s, renewed efforts to control the smoke nuisance were
initiated. Law suits filed by private citizens against chemical companies and primary metal
smelters reflect public reaction to iadustrial emission*. LiQie Wheatley complained that
Monsanto Chemical was negligent ia releasing gases and chemical substances into the atmosphere
which caused respiratory problem*. She brought a suit against Monsanto, citing a state nuisance
ordinance and woo a favorable roliag ia the local circuit court ia 1939 (Wheatley v. Monsanto, St.
Clair Circuit Coon, Case 3093). Several farmers ia the vicinity of East St Louis argued before the
St. Clair Circuit Coort that *varioas fheminli aad acids* released by tae American Zinc smelter
damaged their crops betweca 1933 aad 1937 (Bertels, et aL v. American Zinc, St Clair Circuit
Court, Case 3203). Wnik it wu difficult to prove a specific industry was culpable for low crop
yields, tae actions of the plaiatifls indicate growing public dissatisfaction with industrial air
pollution aad the perception that factory emissions were harmful

Public opposition to smoke forced politicians to enact regulations in St. Louis. The Missouri
city passed aa aali-smoka law ia 1937 which called for washing of low-grade Illinois coal and the
establishment of • Smoka Commission (St Loels Feet Dispatch, 2/11/1937). The goal of the
Commission wu to redact the amoaat of smoke produced by industry, railroads, and domestic
coaMwraiaf furnaces, ilthoqgh U wu not immediately successful Some manufacturers objected
to the lav, aad. u might be expected, Dliaois coal producers strenuously objected. The Belleville
^it-ilrrr of Commerce even courted Missouri industries, citing the lack of 'iahibitive smoke
ordnances" u a reason for relocatiag to Illinois (St Le«is Gtehe Democrat 1/21/1937). Smoke
accumulations persisted, particularly during the fall whea inversions art most common in the St.
Louis area (St Louis Globe Democrat, 11/22/1937 and 12/11/1940). The lingering problem
prompted the city to pass a mort stringent anti-smoke measure ia 1940, which wu hailed by the
mayor u the 'greatest single thiag wt have ever done ia St Louis* (St U»ls Post Dispatch,

47

RENUM 0 4 1 7 9 5



4/8/1940). Although the achievements of the aati-saoke ordinances were aot Immediately
recognizable-ia fact one company moved its operation to Indiaaa because it could not assemble its
electric motors ia smokey coaditioas (St. Loais Post Dispatch, 12/ll/1940)-there were significant
reductions ia the level of atmospheric pollution by the 1950s (USHEW, 1966: 5). Several
technological developments augmented the smoke ordinances in achieving these results. Not only
was lower-sulfur coal bunted, bat the adoption of diesel locomotives aad Increasing use of
electricity and natural gas to heat homes further enhanced the legislative approach to air pollution
control

While the seasonal pall of smoke has largely been eliminated, evidence of lingering effects of
air pollution suggests urbaa iadustrial pollution can contribute to surface water pollution. Schicht
aad Huff (1975) measured aa unusually large ziac ratio ia surface water taken from Indian Creek,
leading them to conclude that atmospheric pollution was the source. Other metals and persistent
chemicals may exist ia areas downwind from iadustrial sources of pollution (L'SEPA, 1985).

3-3 Conclusions
Throughout the greater part of the past half century, there was very little industrial waste

treatment. Large quantities of factory effluent flowed through sewers into the Mississippi River
aad oa toward the Gulf of Mexico. There were other water repositories which were less efficient
ia removing factory efllueat treat the regioa. Grassy Lake, Dead Creek, Horseshoe Lake,
Pittsburg Lake, aad quita likely Smith Lake received iadustrial efllueat which simply accumulated
in tint. Givea the commoa waste aaaagemeat practices aad the frequent choice of low wetlands
u iadustrial dumpiag sites, all former lakes aad stream channels dowagradieat from or in the
vicisuty of hazardous waste sources, past or preseat, are possible repositories of hazardous
materials.

Solids, while less likely to be transported thaa liquids, are also scattered widely across the
American Bottoms. Most industrial sites have beca raised by oa-site dumpiag of industrial solids
aad nearby low areas also received slap, sludges, aad mixed urbaa sad factory refuse. The use of
landfills as combiaed muaicipal aad iadastrial waste disposal grouads, aad the aature of much of
the chemical wastes produced ia the East St. Louis area, make aay former landfill site suspect.
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CHAPTER 4 - ANALYSIS, CONCLUSIONS, AND RECOMMENDATIONS

The historical juxtaposition of industry aad hiunaa communities creates several scenarios of
possible exposure to hazardous materials. One such situation is the airborne releases of smoke
and gases which can affect people downwind from the source. Exposures of this nature are
generally thordived, although depotitioa of airborne contaminants can occur (Schicht, 1977).
Land accumulations of hazardous solids can affect human populations through the release of toxic
or explosive gases, contain in atioa of water supplies, or direct contact. Liquid hazards can taint
either surface- or ground-water resources, although any of the possible means of exposure require
a human presence or use of a contaminated resource. The extensive surface alteration of the
American Bottoms, along with populatioa increases after the peak of industrial activity, created
situations whereby humans and daman activities could have intruded on former zones of
accumulation. This chapter will examine a series of maps contrasting wute disposal practices
with human use of the study area. This analysis will provide dues to possible past, present, or
furore exposure to relict hazards.

It must be emphasized that the delimitation of zones of possible exposure does not reflect
actual exposure. It merely iadicates zones where the conditions for possible exposure existed at
some time or may exist ia the ratnre. Also, the data used to build the maps for this section are
imperfect. Thus, there may be additional zones which are not depicted here.

4J AcnmelaUoas aad Changing Land Usea
Both the sharp break ia gradient from the bluffs to the floodplaia aad the gentle relief of the

American Bottoms produced coadkioM allowing waterborae sediments to accumulate by natural
processes. The topography of the OoodpUia also created ideal locations for the disposal of human
waste*. Ia 1900 there were aamerova fhsnnrh draining the Americaa Bottoms, but the drainage
pattern was poorly developed aad stream carrents were observed to change direction (Helm, 1905).
Most streams crossing the Bottom either flowed into or oat of one of the numerous shallow lakes
which covered extensive ponioaa of the floodplaia (Fig, 4.1). Give* these conditions,
sedimentation ia the fora of alluvial Caas at the base of the bluffs aad small deltas ia the bottom-
land lakes formed doe to the iaabiOty of streams to carry a sediment load across the gentle gradient
of the floodplaia (HOI, at aL, 19*1). With the formatioa of the East Side Levee aad Sanitary
District ia 1907. the larf»-*cak disroptioa of natural drainage commenced. As drainage districts
carved new «*««««i« across the «**•«»•. they left abandoned channels aad efficiently diverted
uplaadmaoff from the lake* oa the floodplaia. The loss of surface water ia lakes was accelerated
by industrial pumpafs of pood water, which lowered the water table beneath the major industrial
ceatars. Joiady, theae two auia hnaua influences reduced the natural lake area of the Americaa
Bottom by •era thaa 40 perceat (Braia aad Smith, 1953). Both the former channels, (such as
Dead Creek, Wood Rim, aad Cahokia Creek) aad lakes (tadadiaf Smith, Grassy, Horseshoe, aad
KttaiMrf Late) received sewmg* aad/or solid wastes from municipalities aad industries. Severed
from their ultimata outlet, or BMd at flaal tiaks themselves, these topographk depressions became
repositorias of wastes—aoeu hazardoo*, some act. There has beaa little direct encroachment of
urbaa laad ue* oa these former water bodies, bat humans live alongside Dead Creek and near
reclaimed porticos of Pttubwf Laka (Fig. 4.2).
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Other accumulations occurred la the form of documented disposal of wastes (Fig. O).
Subsequent nrbaaizatioa has created few iatrusioas on disposal sites. Near Wood River some overlap
ocean, the former lead smelter site northeast of Collinsville is now * residential subdivision, aad
residential constraoioa ia Sauget has occupied former disposal grouads (E&E, 1986). The limited
unouat of resideatial intrusion on former waste sites indicates reclaimed land has not been perceived as
useful for aH purposes. Thus, there has been > small amount of the direct, long-term exposure that
would be most common among people living directly over a waste site.

4.2 Possible Indirect Exposure
One possible method of humaa consumption of hazardous substances is iageition of

contaminated ground- or surface-water. Most of the communities on the American Bottoms rely
on aa interurbaa water supply system which draws from the Mississippi Riven this system also
supplies t number of upland communities (cf. Figs. 4.4 and 4.5). Through the 1950s there were
frequent reports of phenolic and oil releases into the Mississippi River and the managers of the
East St. Louis water plant frequently voiced their objections to the foul tasting water which resulted
from discharges upstream. Customers of the water systems were exposed to industrial wastes in a I
diluted form, although consumption was intermittent. Delivery of tainted water extended from
Granite City to Dupo on the Bottoms aad to Belleville, Shiloh, aad O'Falloo on the uplands.
More stringent controls oa discharge* ia recent years aad the installation of secondary treatment •
facilities have reduced the volume of pollution entering the Mississippi River. Thus, although the ™
water delivery system supplied more customers ia 1980 thaa ia 1953 (cf. Figs. 4.4 aad 4.5), the
quality of surface water consumed baa improved. M

The extensive alluvial deposits of the American Bottoms are underlaid by saad tad gravel drift
deposits, paerally teas thai fifty feet below the surface. These saad aad gravel deposits are one
of th« principal aquifers ia the state of Illinois (Shafer, 19CS) aad they are susceptible to
contamination from the surface (Jacobs, 1971). Although the major population centers have
relied oa surface water for domestic consumption, several of the smaller communities on the
American Bottoms aad a number of upland towns pump their domestic water supplies from the
shallow saad and gravel aquifers (Figs. 4.4 aad 4J). Wood River, Roxana, aad Hartford each has
relied on shallow wells siace at least the 1920s (Hansoo, 1950).

High volume industrial pumping ia the vitiahy has caused Urge coaea of depression near these.
communities (Bruia aad Smith. 1953; Schicht aad Jones, 1962; aad ColBas aad Richards, 1986).
These cones of depression, poteatiometric Iowa, form areas of divenioa within which ground water
tends to move toward the poiat of withdrawal Leachate from surface deposits of hazardous
materials withia toe areas el diversioa could move toward poiau of withdrawal, and eater wells in
the path of the subtcrraaeaa plumes. la the early 1950s there was a poteatiometric low beneath
the Wood River oil reOacries which had used Grassy Lake aad on-site lagooas (some of which were
lined) for disposal of waste products since the 1920s (Fig. 4.6a). Ia tact, one refinery was
reeoveriaf refiaed petrolem products that leaked into shallow aquifers aa a means of protecting
the qaatty of the water k was pumping for use ia refining operations. Thus, contamination was
piHibJsj through the 1950s aad there were several public water supply wells ia the vicinity of the
reflaerie*. Ia receat years, the closure of oae refinery (Amoco) aad the taanery ia Hartford has
reduced the voluau of possible coataouaaats. Yet, the existence of documented hazardous
material accumulations aad s persistence of a potentiometric low beaeath the refinery district
suggest close ground-water monitoring should be s priority ia this area (Fig, 4.6a, b).
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Other accuauiatioas occurred ia the fora of documented disposal of wastes (Fig. O).
Subsequent arhanintina has created few iatnuioos on disposal sites. Near Wood River some overlap
ocean, the former lead saelter site northeast of Collinsville is now a residential subdivision, ind
reiidenriil construction ia Sauget has occupied former disposal grounds (E&E, 1986). The limited
aaooat of resideatial intrasioa oa former waste sites indicates reclaimed land has not been perceived as
useful for aH purposes. Thus, there has been a small amount of the direct, long-term exposure that
would be moat common among people living directly over a waste site.

42 Possible Indirect Exposure
One possible method of hnaaa consumption of hazardous substances is ingestion of

contaminated ground- or surface-water. Moat of the communities on the American Bottoms rely
oa aa iaterurbaa water supply system which draws from the Mississippi River; this system also
supplies a number of aplaad coaanaities (cf. Figs. 4.4 and 4-5). Through the 1950s there were
frequent reports of phenolic aad oil releases into the Mississippi River aad the managers of the
East St. Louis water plant frequently voiced their objections to the foul tasting water which resulted
froa discharges upstream. Customers of the water systems were exposed to industrial wastes in a
diluted fora, although consumption was intermittent. Delivery of tainted water extended from
Granite City to Dupo oa the Bottoms aad to Belleville, Shiloh, aad O'Falloa oa the uplands.
More stringent controls OB discharges ia receat yean aad the installation of secondary treatment
facilities have reduced the voluae of pollution entering the Mississippi River. Thus, although the
water delivery system supplied more customers ia 1980 thaa ia 1953 (cf. Figs. 4.4 aad 4 J), the
quality of surface water coasuaed has improved.

The extensive alluvial deposits of the American Bottoms are underlaid by sand aad gravel drift
deposits, generally lea* thaa fifty feet below the surface. These saad and gravel deposits are oae
of the priacrpal aqoifers ia the ttata of Illinois (Shafer, 1985) aad they are susceptible to
contaaiaatioa (root the sorites (Jacob*, 1971). Although the major population centers have
relied oa surface water for domestic consumption, severtl of the saaQer communities on the
Aaerkaa Bottoms aad a number of aplaad towu puap their doaestic water supplies from the
shallow saad aad gravel aquifers (Figs. 4.4 aad 4.5). Wood River, Roxana, aad Hartford each has
relied oa shallow wells siace at least the 1920s (Hansoa, 1950).

High voluae iadustriaJ poapiag ia the vicinity has caused large cones of depression near these
communities (Bruia aad Smith, 1953; Schicat aad Jones, 1962; aad Collias aad Richards, 1986).
These cones of depression, poteaiiometric lows, form areas of divenioa witaia which pound water
tends to move toward the poiat of withdrawal Leach ate from surface deposits of hazardous
materials witaia the areas of diversion could mo*t toward points of withdrawal, and enter wells in
the path of the subterraaaaa pluaea, Ia the early 1950s there was • noceatiometric low beneath
the Wood Rmr oil reAaeriea whick had used Grassy Lake aad oa-site lagooas (some of which were
liaed) for disposal of waata products siaca th* 1920s (Fla> 4M). la bet, oae refinery was
lecimiiag refiaed petroJeom products that leaked iato shallow aquifers as a aeaas of protecting
tha qvaCtjr of the water it was poapiag for use ia refining operations. Thus, contamination was
pnaaibh throat* tie 1950s aad there wen several public water supply wells ia the vicinity of the
refisMrfea. la receat yean, th« closure of oae refinery (Amoeo) aad the tannery ia Hartford has
redoced UM roluma of posaibla roafiaieants. Yet, the existeaca of docomeated hazardous
material aceuaulatioas aad a persistence of a poteatioaetnc low beaeath the refinery district
suggest close grouad-water moaitoring should be a priority ia this area (Fig. 4.6a, b).
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TJpIaad eoamunities with wellt drilled into the sand tod gravel iqui/en (Edwtrdsville aad
Coilmsvifl*) are leu likely to haw puapcd contaminated water La the past. Local ground-witer
moveaeat has beea dominated by the cone of depression created by the industrial districts
berweea the wells near the bluff line aad the Mississippi River. A general ground-water
Movement away from the bluff toward the potentioaetric lows would have minimized the
possibility that upland residents consumed leachate froa documented hazardous material disposal
sites ia the 1950s aad the 1970* (ef. Figs. 4.4, 4.5, and 4 6a, b). Industrial pumpage has declined
froa more than 70 million gallons a day ia 1971 to under 44 million gallons daily in 1980 (Collins
and Richards, 1986). If the water consumption of bluff communities increases ia the future due to
population increases while industrial poapage declines, diversion of contaminants into municipal
well* coold occur. For this reasoe, monitoring of the shallow wells used by upland communities
should be initiated.

A eoaparisoa of rural doaestk wells aad documented disposal of hazardous substances
indicates that monitoring of doaestk well* ia the census tract surrounding Horseshoe Lake is
<dvisable, a* well u the tract south of Wood River (Fig. 4.7). Several incidents of disposal have •
:en documented _s these tract* where there are large numbers of domestic well users. Ground- |
• ater monitoring ia the viciaity of Scott Air Base should also commence.

The highest population densities ia the county are ia the urbanized areas aad not in the zones I
with Large numbers of doaestk weO user* (c£ Figs. 4.7 aad 4J). Thus, larger numbers of ™
residents caa be served by monitoring publk water supplies. This does not preclude the need to
establish a moaitoriag systea to serve the rural area*. I

4J CeaciMlea*
Ia the ease of Madisoa aad St Clair couatks, the historical record provides some valuable

in/oraatioa about hazardoua auterial aaaageaeat during the peat ceatury. While the record is
imperfect aad iacoaplete, it coapleaeati the data assembled by regulatory agencies (USEPA and
IEPA) aad suggests that more detailed iaforaatioa is available at the local levcL Retrospective
analyse* of iadustrial districts caa yield substantive information which caa be applied to hazards
assessaeat at the local, state, aid aatioaal level

Specifically, the iaforaatioa eoataiaed ia this report provide* several insights into waste
maaageaeat wuhta the rwo-couaty regioa. Iadustrial activity wu more widespread ia 1929 than
ia 1980, bock is teras of the area devoted to iadustrial lead use* aad the anaber of manufacturing
concerns hailing hazardoua aateriab. The eoatractioa of iadustrial activity between 1930 aad
1980 reaoved auaerou possible source* of hazardous aateriab froa current inventories, thereby
caosiaf the exiatiaf -iitiNttt to uaderreprescat the anaber of past sources of hazards. Waste
maaafeaeat at these previously uadercouated industries was Largely abeeat prior to the 1950s, with
a few raeeptioaa. Factorie* duaped all aaaaer of liquid waste* into water course* for natural
pwiflcadea aad dHatka> treataeat, while they heaped solid* oa ska. Thi* created auaerous

daks, iadudiaf aoct of the lake* aad streaa chaaael* oa the Aaerieaa Bottoau, where
i were allowed to aecaaulate over the yean. Factory site* also becaae repositories of a

mbnre of hazardon* aad aoa-aazardou* watte*. Ia brief, the site* of all foraer hazardous
material haadliaf industries aad aay abaadoaed chaaael* or lake* nearby are likely hazardous
locatioaa.
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from the 1930s on, manufacturers ia the rwo-conaty area responded to pressure from
environmental agencies aad gradually added wute treataieat facilities. While the addition of
waste maaagemeat equipmeat may have beea slow to occur aad ia some cases inadequate, it
represeated moderate efforts to comply with state aad federal legislation. Furthermore, oo-site
treatment facilities were designed to handle the specific effluent of a given industry, thus they
provided superior treatment thaa the sometimes erratic service offered by some of the municipal
treatment plants. However, the accumulation of sludfes on-tiie or the trans/er of treatment
facility wastes to Land repositories presents a continuing problem.

la terms of stale-wide hazardous waste inventories, this report offers four observations.
First, the HWRIC database does aot adequately represent the long-term activities of hazardous
material-related industries ia the Madison-St. Qair county area. Decennial analysis of industrial
closures presented pattens resembling those found in the Coaaty Business Pittaras, but the date
of inception for many of the large manufacturer! fails to account for the complete history of activity
ia the area. This does aot suggeat that similar shortcomings exist for other counties-to determine
that would require a detailed examination oa a couaty-bv-couaty basis—but it does indicate that the
database shares some of the historical weaknesses of Us sources. Its utility for analysis of hazards-
related activity during the past three decade* would be superior to use of the database for long-
term retrospective analysis. Second, the IHiaou State Geological Survey landfill inventory also
presented slight difficulties for us* aa a historical reference. Two of the major landfills. Bud
Browa aad Chooteaa Island, could aot be identified ta the current inventory by their former names.
Historical ia/ormatioa ia lacking for many of the landfills, thus decreasing the inventory's utility to
cross reference curreat Laadfifl activity with past owners aad treats. While aot a major flaw, it
diminishes the historical nsffalnfss of the list abase laird, the ideatificatioa of a large rone of
the American Bottom* as aa area requiriag high priority ground-water monitoring was supported
by the historical ia/ormatioa). A'tb^gfr industrial activity ia Madisoa and St. Clair counties has
contracted during the past half century, there has beea relatively littk redevelopment of industrial
tracts. Thai, ia the cast of UM American Bottoms, recent ia/ormatioa has provided a workable
guide to the location of hazardoo* material sources. Finally, archival sources helped reconstruct
the industrial, wute aaaagemeat, aad surface alteratioe historiea of the study area. This
information caa be used to taiprove the coateau of the state-wide iaveatoriea, but only through
intensive research effort!.

la the context of urban, development, Madison aad St. Clair counties provide a clear example
of the conflicts among political forces, manufacturing interests, sad public health authorities. The
fragmented political stractmre of the Aaericaa Bottoms allowed industries to establish waste
maaagemeat practices which were outlawed in adjoining towns, thereby creating tensions aad
unsafe health condition*. Continuation of casual disposal practices, fostered by the small
commuaity subdivision*, rendered many of the low-lyiag areas useless as recreational or residential
arc

Maaofacteren generally saw their 'aedf»H?«g activity u a useful function. Land which was
available for industrial activity ia 1390 wu generally poorly suited to low-capital investment, such
u honsinf. Manufacturers produciag large volumes of solid wastes could economically utilize
sack tracts of laad by fining ia depressions on their owa property, thereby expanding the area of
nfifrij lud. Oaea established, industries exerted a major influence over the local regulation and
enforcement of public health issuea.
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Capiul-iateasive development was depeadeat oa government-supported improvements,
whether river navigation projects or local flood eoatrol aad sewage treatment. Extensive
suburban industrial devdopmeat required the support of Urge-idle public works improvements,
aad the form taken by publicly supported improvemeau was, to a large measure, shaped by the
interests of manufacturers aad not by the public health interests of the commuaity.

As ia other locales ("Rosea 1986), the urbanization of the American Bottoms berweea 1890 aad
1980 showed significant lags berweea demands for public works aad their installation. There wai
also a delay between the need for improved hazards management aad the implementation of such
improvements. As a consequence, some accumulations became common-place, self-perpetuating
land uses, thereby deferring other forms of development.

4.4 Recommendations
1) The Madison-SL Qair County area is an excellent choice for the implementation of a pilot

ground-water monitoring program. This program should be vigorously pursued, particularly in
the vieiaity of a) pre-1980 landfills which handled mixed hazardous aad aoa-hazardous wastes,
b) all former local-gas works, c) abandoned creosote and primary metal processing works, d)
public water supply wells drilled into the sand aad gravel aquifen beneath the American Bottoms,
aad e) areas near industries that have practiced on-tite disposal,

2) The HWRIC should work closely with existing industries to reduce further accumulations
aad to provide more detailed documentation of past wute management activity. Attempts should
be made to examine the manufacturers' records of past wute disposal aad to encourage removal of
oa-site hazardous material accumulations. Technical assistant should be offered to facilitate
waste reduction efforts.

3) Attention it*ff'iW be piH to *i*H^*Pt **"^ ihin^nfd dumps above the major cones of
depression. Water table* ia these areas are rising, aad may coatiauc to rise. This could saturate
landfifls which are currently above the water table gtviag tha eooteats unimpeded access to the
grooad-water system. Older î fln« with mixed contents should be examined for possible future
saturation.

4) Methods for ••h««««n the historical utility of the HWRIC-supported databases should be
considered.
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Exhibit 3 Source Locations According to USEPA
Sauget Area 2Sauget, Illinois

••
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0.6 0 0.6 1.2 Miles

Note: site boundary and levee locations are approximate
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Exhibit 4 Industrial Facilities in the Vicinity of Area 2
Sauget Area 2Sauget, Illinois
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EXHIBIT 5

Technical Report —
Comments on SaugetArea 1HRS Scoring

(Menzie-Cura & Associates, Inc., Dec. 12,2001)

is bound separately.
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about tb« Ttdtv^VopnrcDt potential To learn now that an NPL Usfaig i> propcxed for Arta

ftagxnsxiu ofDe«d Crock oictidy ckaood or near to being coinplctBd, i< botb.

M xbo new mayor fat the Village of OtaVk fat tbj put scveml mOBtba. I
workbi with, conoomnity bwtoesfl toaderj, ana kfiateon and our vHUjjD popnlatwa on

oinnaa)cy. All of tb« projects an tapisniuDg stages •wifli
M

on this historic community (established i& 1499) vrhicii is M Inaeadof to econurok
revival.
I amgcnnbcly coDCcnjcd tbrthe negative Impacts thai the NPL Hating couidhftvt oatbl*
cozanumKy. It is ekar to \i0tetiheB5tb7g will put potcjjrial Invcartoia on nffbec tet HP A
tbiala UM Am 1 Sites are among the *QaL enviroamMtnl probloru to (bo cnuatry aad
tbrtthoynB^&rrtlittactkm. Tbia Ikong "Mil onh/ result in xnYMtoiB, wdcvebpen sod
knnebuycra kiolocog ebawfacro from the C4bokfa ana for their hams oad fecdoea needs.
EPA cannot ddpute thaxT^TPL BatUiga bxvc • aegBtrw u&pact on cmrammitiw 6offl &

pcnpcctivQ. pcfipltt this, the Bgftncy is ttyifig to Hst ovix community,
W««A that thoageooymimxly reconsider

tbe isipftct its Q0tiug of Area I -will hove onihe Village of Caboloa Sat the pottkm of ATM
1 that Mb wjihitt d» bound«7 °f *** >iltagfl. Vc roqoe« tbat the EPA OOOBider
mdcrming Area 1 to exclude tbe
boundary of Caholria. Tb» VflkgeofCahoJdafcUj to sec ̂p^posc of the proposed
listing at tbia point in tiae. VhiltnichalistibgiDaybeQoededfbrtbricmdD^
Sauget, tbe Cabokia portion of Area 1 ciorly BO longtr requires s\X5h a deagnation, in ^
onr opinion ud in the optnjon. of iodcpoodBOC environmental coaouttonU, There is a cost
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fbr thts kind of Hating, witbouc toy connmsunrtc benefit! U is our undcrsnmdtag that
parQE5 who are potentially rcEgoosibJo fbr the oouCunluatba have already been autiflod
and an w»B awnra of 4e status of both tbe skea.

odd thar I am tnHy dlanaycd u the Mayor of tic Viliî  of Cahoida thai I
cot ofEkdally infemed of tba proposed tigoag, -wtoch I IMYC ainco discorcrcd was listed
OQ the Federal Rcgistar. Sqjtemher 13, 2001,

hope chat this urgent fetter -wouki serve sad be accepted as official comment,
even ttougk I was kforn»d by USKPA on Novwnbcr 13* that the deadline fbr the NPL

period WM onNovauib*r 13 .

Rospcctfiilly sutantod,

c:
David A. UUricb. Defray EU«lonjU Adnanurtwtor USE?A
William Mui», Djnxtor Supcferd DMakm- S-dJ
RTDBO Gprifloo, Director JEPA
Gcvtinpr Orurjc H. Ryno
U.S. Savor RJctert 1 DurbinU.5, Senator Pfur O, FitzgcnJdU .̂ RrpreocBJotivi Jtrty CostsUoStale Senator JBBO»P. Claytora*, Jr.
Stiito Senator Dave LuechWfcW
3tato R^preftBotmlvo. Wyvctter Yamgo
Sate ficprescntalivc D«n HcJtZ


